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COVER: High-speed Jetfoil ferry service is 
being tested by the Washington State De- 
partment of Transportation between Seattle 
and other Puget Sound terminals. One 
Boeing Jetfoil vessel, similar to those illus- 
trated, will be in service through September 
22. (See story on page 2). 
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High-Speed 

Jetfoil 

Ferry Service 
Tested by Washington DOT in Puget Sound 


The busy ferry fleet plying between Seattle and other 
cities on Puget Sound had a new addition for a 7-week 
test period this summer. A $7 million, 242-passenger 
hydrofoil was subjected to a trial program after its 
authorization by Washington's State Transportation 
Commission in June. The test program, which was aimed 
at examining the feasibility and potential of high-speed 
passenger-only service, was carried out by the State Ferry 
Service of the Washington State Department of Trans- 
portation. 

There were three trial programs within the study that 
covered evening and commuter service to Port Orchard, 
Bremerton, and Poulsbo during separate periods. Midday 
service was also provided to Victoria, British Columbia, 

a trip that took 2 h in the Jetfoil instead of 4 h in the 
conventional ferry vessels. 

According to State Design Engineer A. D. Andreas, 
the test period may not have been long enough to tell 
the department whether people would use the Jetfoil in 
large enough numbers to make the program economically 
feasible, but it gave a preliminary indication of the public 
attitude. ‘’We believe that a passenger-only service could 
reduce the need for some passenger-and-vehicle service 
now offered and thus reduce the cost of purchasing or 
maintaining vessels in the future,’’ Andreas said. 

The department has investigated the possibility of 
passenger-only service on Puget Sound for more than 
10 years. In addition, the state legislature authorized 
funds for a high-speed passenger-only system during the 
1977 legislative session. The Jetfoil demonstration cost 
$400 000, of which $130 000 was provided by the State 
Transportation Commission. The balance was generated 
at the fare box. 

The Jetfoil, manufactured by Boeing Marine Systems 
in Seattle, is the latest in hydrofoil craft, which combine 
the best features of airplane and ship to give maximum 
passenger comfort at high speeds. The hydrofoil’s 


wings—or foils—use the lifting capability of water just as 
an airplane’s wings use the buoyancy of air. Attached 
to the hull by a system of struts, the foils lift the boat 

a meter or two above the surface, allowing it to travel at 
high speeds unaffected by water resistance. 

There are two basic types of hydrofoil. On one, the 
foils pierce the water and follow its contour, rising and 
dipping with the waves and at times giving the passengers 
a rough ride. A number of vessels with this type of foil 
are in current use in Europe and Asia. The other operates 
with its foils fully submerged. Since it is completely un- 
der water, this second-generation structure is unaffected 
by waves and other surface turbulence. The Jetfoil 
tested by Washington falls into the second category. 

Hydrofoil boats are not new; the first was the product 
of an accident in 1861. Thomas Moy, an Englishman, 
decided to study the aerodynamics of wings by observing 
the swirls they created under water. Attaching wings 
under his boat, he ventured out onto the Surrey Canal 
and, to his amazement, the vessel rose from the water. 
Without meaning to, he had invented hydrofoils. 

It was not until 1898, however, that the first efficient 
hydrofoil was designed by Enrico Forlanini of Milan, 
Italy. His boat, powered by airplane-type propellers, 
reached a speed of 81.5 km/h (44 knots). 

The Wright brothers experimented with foils without 
much success shortly after the turn of the century and 
then went back to their bikes and flying machines. 
Alexander Graham Bell was more fortunate; in 1918, he 
designed one of history’s most successful hydrofoil boats. 
Bell’s craft, which weighed about 5 Mg (more than 5 tons) 
and was powered by two airplane engines, reached a 
speed of 113.9 km/h (70.8 mph), a record that lasted 
until 1962. The present hydrofoil speed record is held 
by the Boeing-built U.S. Navy experimental vessel, 
FRESH 1, more than 155.6 km/h (84 knots). 

The Jetfoil is, as its name implies, jet powered, but 


the jets use water rather than air. When the vessel is 
traveling along on its hydrofoils, water is scooped up by 
an inlet mounted on the underwater horizontal strut. 

It flows into two waterjet pumps, which in turn are 
driven by two Allison gas turbines, each rated at 2.5 MW 
(3300 hp) at 26.7°C (80°F) at sea level. 

The propulsion mode remains the same when the ves- 
sel is resting on its hull. When the foils and struts are 
retracted for operation in shallow water, the water enters 
the pumping system through an inlet located on the keel. 
Reversing and steering while the hull is afloat is done 
with the aid of buckets located immediately aft of the 
pump exit nozzles. These divert the waterjet stream. A 
bow thruster is also provided for added control when 
the craft is traveling hullborne at very low forward 
speeds. 

The vessel's automatic control system (ACS) blends 
the captain’s decisions with a computer's speed and range 
to provide maximum stability. 

Before takeoff, the captain estimates at what height 
the hull must ride above the water to escape the buffeting 
of the waves. The captain sets the height-control level 
and advances the throttle. The ship picks up speed, and 
the hull clears the water, usually in about 30s. As the 
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A Jetfoil vessel travels at more 
than 50 km/h (31 mph) with its 
foils submerged. There is no con- 
ventional wake, and the noise level 
is comparable to that of a conven- 
tional automobile ferry. 


vessel continues to accelerate, the ACS automatically 
stabilizes the craft at the proper height. The ACS also 
takes over the many complex maneuvers needed to en- 
sure that travel on straightaways is stable and that turns 
are smooth and comfortably banked. This is done 
through a system of height sensors, gyros, and acceler- 
ometers that compensate for craft motion. 

Like an airplane, the Jetfoil banks in all turns through 
a steerable forward strut. Smooth turn rates of up to 
6°/s can be attained within 5s of the captain’s command 
at the helm. The vessel has a turning radius of 196.6 m 
(645 ft) at cruise speed and can make a complete circle 
within 1 min. 

To stop, the captain reduces the throttle setting and 
allows the ship to settle back in the water as its speed 
decreases. In emergencies, quick landings can be made 
by means of the foil depth-command level, which can 
bring the hull into contact with the water within 2 s. 
Deceleration is less than 0.4 g, which is not enough to 
cause passenger discomfort. 

The first Jetfoil service was implemented between 
Hong Kong and Macao in 1975. Subsequent services 
have been started in Hawaii, in Venezuela, in Japan, and 
between London and Belgium. 


A conventional ferry boat, the 
Kaleetan, waits at the Seattle 
waterfront to begin its run. The 
Jetfoil was found to be twice as 
fast as the conventional ferries, 
and Washington’s Department 

of Transportation officials see 

a future for the hydrofoil where 
passenger-only service is sufficient. 


Traffic circle in Berkeley, California. 
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TRAFFIC CIRCLES 


Their Past, Present, and Future 


An intersection with an island at the center, which we 
commonly call a traffic circle (or rotary or roundabout), 
owes Its Origins to ancient military needs. Circles that 
interrupted travel on a straight roadway alignment be- 
came easily defendable positions in times of seige. 

In early days, when travel was slow and sometimes 
difficult—when foot and horse-drawn vehicles were the 
primary modes of transportation—there was a need to 
link places of major public activity by the most direct 
paths. Street networks took the appearance of spider- 
webs. The traffic circle was an effective arrangement 
to handle traffic where many roadways converged. 

The circle, which also includes a variety of urban 


forms such as squares, circuses, piazzas, and the like, 
developed sociopolitical significance that transcended 
traffic operational needs. Objects of cultural and po- 
litical importance began to adorn central islands as their 
military function diminished. Churches, courthouses, 
and historical and military monuments in these locations 
often became focal points of early urban developments. 

In the plans for Washington, D.C., and other cities, 
the concept of the circle and radiating roads was adopted. 
During the first years of the present century, the combi- 
nation of boulevards and traffic circles achieved its 
greatest aesthetic development. The use of perspective, 
the aligning of boulevards, and the placing of monuments 
in traffic circles, as shown in Figure 1, helped to create 
the beauty of Washington, Paris, London, and other cities 
throughout the world that were planned during this 
period. 

In the early days of the United States, a form of traf- 
fic circle quite similar to the British miniroundabout was 
frequently used at the intersections of principal streets. 

It usually consisted of a post or other object on which 
were mounted signs that directed motorists to keep to 
the right (see Figure 2). A relatively brief period of con- 
struction of the more familiar type of traffic circle on 
major arterials began in the late 1920s and concluded 
before World War II. Elsewhere, principally in Great 
Britain, traffic circles were part of early street plans. 
They have been successfully used up to the present 


time and will probably remain important elements in 
future urban plans. 

In view of their many apparent advantages, it would 
seem logical that traffic circles would continue to be 
universally popular. The need for expensive and com- 
plicated conventional traffic control devices may be re- 
duced or even eliminated. The graceful lines of circles 
would seem aesthetically preferable to the angularity of 
typical at-grade intersections and their control hardware 
clutter. The continuous flow of vehicles through a circle 
provides a quieter and cleaner environment than the 
stopping and starting actions associated with conventional 
intersections. 

Nevertheless, in the United States circles are all but ~ 
forgotten. The recent Transportation and Traffic Engi- 
neering Handbook, for example, devotes only several 
short pages to traffic circles. Similarly, A Policy on De- 
sign of Urban Highways and Arterial Streets— 1976, pub- 
lished by the American Association of State Highway and 
Transportation Officials, pays them brief attention, and 
they have been totally ignored in most recent editions of 
manuals that deal with uniform traffic control devices. 

This is primarily due to the inability in this country 
to design circles that have the capacity necessary to serve 
today’s large traffic volumes and the volumes projected 
for the future. Movements through busy intersections 
can be more effectively managed by applying selected 
geometric and operational contro! measures. The his- 
toric posts in the centers of intersections, for example, 
were removed when it was found that opposing left turns 
could be more efficiently handled when they simultane- 
ously pass to the left of each other. Traffic control sig- 
nals at intersections can give preferential treatment to 
the motorists on major arterial routes. The use of signals 
can minimize conflicts between pedestrians and vehicles. 

Surviving circles of the traditional type, a legacy of 
earlier times, have been, or are being, converted to some 
form of intersection to increase their traffic capacity and 
operational quality. The state of New Jersey, for exam- 
ple, has such a program under way. The most notable 
program of this sort is in Washington, D.C., where numer- 
ous circles have been reconstructed. In some instances, 
principal streets were tunneled under circles to accom- 
modate heavy arterial traffic flows. Similar modifications 
have been made elsewhere in this country. 

While problems with traffic circles similar to those in 
the United States have been experienced in other coun- 
tries, it does not appear that major programs of func- 
tional or physical alterations have been widespread. 
However, there is some activity. For example, imple- 
mentation of a major reconstruction plan will soon be 
initiated in Abu Dhabi in the Middle East. Even Great 
Britain, where use of all forms of circles has been al- 
most totally successful, is going to follow U.S. practice 
and install a traffic signal control system at the access to 
London’s Heathrow Airport, one of its busiest circles. 

A resurgence in the construction of traffic circles in 
the United States does not appear to be in the offing. 

If there is a desire to consider them as a useful form of 


intersection arrangement elsewhere, it would seem that 
research is needed to determine why the performance of 
circles cannot be uniformly predicted in places other 
than Great Britain and a few other localities and that, 
until this knowledge is available, caution is required 
when traffic circles are used in the planning of street 
systems. 

Recent British research has been directed toward the 
review of relationships between capacity and geometry, 
the development of definitive capacity formulas, and 
the further optimization of traffic circle operation and 
capacity. Experience, however, gives little—if any— 
assurance that when these findings are available they will 
be directly applicable to localities outside Great Britain 
or Europe. 

It would appear, since operational problems seem to 
occur mostly outside Great Britain, that the capacities 
and operating quality of traffic circles might be sensitive 
to a number of factors not now being researched. While 
it is generally assumed that the operation of a traffic 
circle needs a minimum of control, it also depends on 
a driver population that has good driving habits and 
strict driving discipline and adherence to rules and regu- 
lations. Planned studies on the universal applicability of 
traffic circles would therefore need to be broadened to 
at least include driver and vehicle characteristics, driving 
priorities, and level of enforcement. 

It is entirely possible that the results of such extended 
research could conclusively prove that traffic circles are 
appropriate for use only on a limited portion of the prin- 
cipal streets and highways of the United States and other 
countries. Instead, as shown in Figure 2, their best use 
may be on lightly traveled feeder and local streets rather 
than on busy arterials. 

The blatant disregard of traffic regulations, especially 
speed limits, on many neighborhood streets and local 
roads and the use of such streets as short cuts for through 
traffic has, particularly in dense urban areas, reached 
crisis proportions in many cities. Selective application 
of traffic control measures, such as the construction of 
circles, could be given a major role in the attempt to im- 
prove the quality of residential urban life. 

In the past, circles have been included in the interiors 
of residential areas of the United States to add a note of 
interest and to maintain moderate traffic speeds. Typical 
excellent examples of this principle are the well-placed 
squares of central Savannah, Georgia, and those along 
Monument Avenue in Richmond, Virginia. 

Current research studies directed toward the improve- 
ment of the neighborhood street environment again con- 
firm that the rotary concept can be an asset in restricting 
the use of residential streets and roads. If this type of 
application becomes common, the traffic circle will then 
have returned to its original historic purpose—discouraging 
the intrusion of unwelcome visitors. 


Drilling and 
Filling is 

Key to 
Cheap, Quick, 
Bridge Repair 


Kansas, like most other states, has a bridge problem. 
Many of the state’s highway bridges are structurally de- 
ficient and in need of repair or reconstruction. One of 
the main problems concerns shear cracking, the appear- 
ance of 45° cracks in continuously reinforced concrete- 
deck girder bridges that were generally built between 
1955 and 1965. These bridges, which were designed 
under several editions of AASHTO specifications, have 
7.3- to 8.5-m (24-ft to 28-ft) roadways and have two 
girders that contain a minimum of stirrup steel. 

Two methods have been evolved in Kansas for repair- 
ing these cracks. The first, simple rebonding, involves 
an epoxy crack seal and then a surface epoxy injection 
through the seal into the crack. The second requires 
supporting the cracked girder with falsework, com- 
pletely removing the concrete in the area of the crack, 
adding more reinforcing steel, and repouring the girder 
to its original dimensions. 

Both of those methods have definite drawbacks and 
restrictions. The first repair method is at times a symp- 
tomatic treatment only, since it offers little if any help 
in strengthening the concrete girder against the weakness 


1 Specially built drilling rig was 
powered by a bumper jack, which 
reduced the effort needed to pene- 
trate several feet of concrete. 


2 Maintenance crew members seal 
cracks in bridge girders before epoxy 
is pumped in from bridge deck. Low- 
modulus gel and silicone gap sealer 
were used at different stages of the 
research project. 


that contributed to the original crack, i.e., insufficient 
stirrup reinforcing steel. When the bridge is subjected 

to truck traffic and environmental loads, there is a sig- 
nificant relative motion between the two interfaces of 
the crack; structural rebonding is therefore difficult. If 
there is crack motion, the sealant epoxy is prone to crack 
and leak during injection; in addition, this motion may 
have an effect on epoxy while it is in the process of 
polymerizing. 

To repair a working crack, simple rebonding like that 
described should not be used. The structural displace- 
ments and induced stresses that are present prevent re- 
constituting the girder to its original homogeneous con- 
dition. In this event, the second repair procedure is used. 
This method is expensive and time consuming, and it 
disrupts traffic flow for extended periods. 

A solution to the problem was developed by the De- 
velopment Section of the Kansas Department of Trans- 
portation after an epoxy repair to a transverse crack 
through a bridge deck was completed at Olathe. The en- 
gineers asked themselves, ‘If we can drill deep holes, can 
we insert rebars into the holes across the crack face and, 
in effect, further reinforce the weak section?’’ They knew 
that they could easily drill holes 14.3 mm (9/16 in) in 
diameter and 0.76 m (2.5 ft) by means of hollow bits 
and vacuum steel equipment, but they did not know 
whether it was possible to drill 2.4 to 3.0 m (8 to 10 ft) 
deep with a drill large enough to allow installation of a 
no. 4 rebar, which they considered to be a nominally 
adequate reinforcement. 

The conception of the idea and its implementation 
on several bridge sites in Kansas were described at the 
1978 Annual Meeting of the Transportation Research 
Board by F. Wayne Stratton, Roger Alexander, and 
William Nolting of the Development Section, Kansas 
Department of Transportation. Test results from two 
projects proved that the procedure was effective and 
economical, and it is being adopted as standard proce- 
dure in the state. The basic procedure now is ‘'to seal 
the girder cracks and vacuum drill holes down to and 
across the fracture from the deck surface. The holes in- 


tercept the cracks at approximately 90°. Epoxy is 
pumped down the holes, out and into the intercepted 
crack and all its continuities. Rebars (no. 4 or no. 5) 
are then slipped into the holes to span the break by at 
least 0.46 m (18 in). Finally, each hole is filled with 
epoxy up to the deck surface.’’ When the epoxy has 
set, the section is in effect both rebonded and post- 
reinforced. 

The department's approach on most maintenance 
projects is to use members of the maintenance forces 
that will be responsible for implementation if the proce- 
dures are adopted for routine use. This approach has 
two objectives. First, it isolates problem areas that 
might prove difficult to implement, which gives the 
department an opportunity to simplify the problem. 
Second, both research and maintenance profit by the 
direct involvement of the maintenance forces. 

To determine the effectiveness of the new technique 
in stopping relative crack motion, the researchers de- 
signed a motion detector based on the amplification of 
mechanical advantage. The detectors, which were at- 
tached to the concrete by drilling and treatment with 
epoxy cement, straddled selected cracks and magnified 
the interface motion 50 times. These detectors showed 
a significant amount of motion under traffic and environ- 
mental motion before the new reconstruction technique 
was used and recorded no motion afterward, signifying 
that the technique was totally successful. 

In the simple rebonding method used previously, the 
drill holes were 14.3 mm in diameter. In order to ac- 
commodate the rebar, a hole 2 cm (3/4 in) in diameter 
had to be drilled; this necessitated a change in the drill- 
ing equipment. The vacuum swivel was enlarged to 
nearly twice the size of that used for an earlier study; 
the stepped-up drill size enlarged the penetration area 
by nearly 80 percent. Carbide drill tips were brazed to 
sections of tubing to reach 2.4 to 3 m (8 to 10 ft) below 
the surface of the concrete. 

Says Wayne Stratton, ‘While our equipment was 
being fabricated, we spent a lot of time with our bridge 
designers discussing how to place the rebars in relation- 
ship to the crack and how many rebars would be needed 
to reinforce a cracked girder. It was finally decided that 
the bar should be placed across the crack, as nearly per- 
pendicular to the crack plane as possible. Since we felt 
that 45° was the maximum angle for drilling into the 
concrete manually, we drilled all the holes at that angle. 
From the ACI Handbook we determined that about 
0.46 m (18 in) of bar length would be needed on each 
side of the crack to develop the bar’s strength. We now 
believe that we should have nearly filled the hole with 
rebar, since additional reinforcement might be useful. 
Why limit ourselves to the near minimum when steel is 
no more costly than epoxy ?”’ 

Because the new rebars had to clear the existing rein- 
forcing bars in the steel, the closest the holes could be 
drilled was 15 cm (6 in) apart. A plumb bob was used 
to transfer the positions of each end and the center of 
the crack to the bridge deck, and from these positions 


holes were drilled to intercept the center of the crack 
as closely as possible. 

On one of the test sites, a bridge south of Junction 
City on US-77, an asphalt overlay 10 to 12.7 cm (4 to 
5 in) deep had been placed on the bridge deck. Con- 
cerned about the dead load on the bridge and its possible 
effect on the girders to be repaired, the department crews 
removed the overlay, which weighed almost 227 Mg (250 
tons). There was some crack closure as a result of the re- 
moval of the asphalt, but the deflection and motion range 
recorded by the detectors was not influenced. 

On the first test site, it became evident that a very 
strong effort would be needed to penetrate the concrete 
with the drill. At the 1.2-m (4-ft) level, two men were 
needed to operate the drill, and a third man was added 
shortly after. This pressure resulted in rapid bit wear 
and breakage without much gain in drilling rate. 

Because of these difficulties, a 45° drill stand was 
fabricated and used at the second test site. This is held 
in place with vacuum pads, uses a bumper jack for a 
power source, and has retractable wheels for mobility. 
Drilling with this equipment was found to be very fast 
and effective, and the only real hard work involved was 
moving it on and off the truck. This unit reduced drill 


loss, eliminated operator fatigue, and gave much better 
control of the drill angle. 

The process turned out to be quick and economical. 
Says Wayne Stratton, ‘At the first site, we repaired seven 
cracks in 4d, including a day when we were rained out. 
At the second site, we repaired four girders with multiple 
cracks in 8 d, when the weather was so cold that it caused 
our seals to crack and slowed us down. The bridge we 
used for our second test site had been repaired by using 
girder removal and replacement in 1975. One lane of the 
bridge had been closed to traffic for about 50 d, or 
1200 h, during which all traffic was carried on the op- 
posite lane under traffic-light control. The contracted 
repair cost was $38 763. In comparison, the four other 
girders recently repaired by the epoxy injection and 
postreinforcement method cost a total of less than 
$8000 (or about $2000 each). The bridge was limited 
to one-way traffic for a total of only 48 h and never for 
more than 8 h/d."’ 


Motion detector firmly fixed to de- 
fective bridge girder shows whether 
the sides of the crack move in rela- 
tion to each other. No movement 
was recorded after the epoxy injec- 
tion and postreinforcement treat- 
ment was completed. 
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An important part of TRB’s project on Transportation 
Technology Support for Developing Countries is to make 
semiannual visits to countries that will receive the project 
publications. Visits are arranged with the assistance and 
cooperation of the Washington staff and field mission 
staff of the U.S. Agency for International Development 
(AID). General objectives for each visit are to contact 
project correspondents, to inform local users about the 
project, and to solicit comments and suggestions on how 
the project and its products can be improved. 

From June 24 to July 8, 1978, Project Engineer 
Lloyd Crowther made the project's first field visit to 
three African countries: Liberia, lvory Coast, and Kenya. 

In Monrovia, a roundtable conference was held with 
about 15 officials of the Liberian government and AID/ 
Liberia officials. In Abidjan, lvory Coast, contacts were 
made with engineers from the AID Regional Economic 
Development Services Office (REDSO) for West Africa 
and, in Nairobi, Mr. Crowther had individual discussions 
with Kenyan officials, with AlD/Kenya officials, and 
with engineers from AID/REDSO for East Africa. 

Several points were made remarkably consistently 
throughout this first field visit: 


1. The conference format and the one-on-one format 
each have certain advantages, and it is expected that 
both formats will be used in future visits; 

2. The concepts and methods of the project received 
universal approval; 


Developing 
Countries 
Visited in 
Transportation 
Technology 


3. The selection of the initial compendium and synthe- 
sis topics was considered to be excellent; 

4. The major highway problems in Africa today include 
soils, drainage, and equipment maintenance and use; 

5. Field visits will include many opportunities to observe 
technical problems and to provide engineering advice 
on these problems; 

6. Project publications should be distributed in greater 
numbers than had been planned; and 

7. The field visit was well received, and the discussions 
were substantive and useful. 


After leaving Nairobi, Mr. Crowther visited the Trans- 
port and Road Research Laboratory (TRRL) in England. 
Staff of the TRRL Overseas Unit have direct interest in 
the project and were very cooperative. 

Tentative plans for the future include a visit to certain 
Latin American countries in December 1978 and an 
initial visit to Asian countries in the spring of 1979. 


Correspondent Network 


William N. Carey, Jr., Executive Director of TRB, has 
sent letters of invitation to more than 200 prospective 
correspondents in about 65 developing countries. One 
correspondent in each of 12 countries has been invited 
to serve as a review correspondent and thereby respond 
to specific questions that will be transmitted with each 
project publication. The review correspondent is ex- 


pected to turn over each publication and associated ques- 


tions to the person who is most appropriate for evaluating 


the publication with respect to local needs. 

All correspondents will have responsibility for ensur- 
ing that the publications are made available to people 
whose work is directly related to the contents of the 
respective publications. TRB will of course rely on the 
judgment of each correspondent on how best to provide 
local access to the project publications. 

In addition to the publications, each correspondent 
will receive reprints of these articles in Transportation 
Research News, will be listed in the TRB Directory, and 
will receive a certificate of recognition for the valuable 
assistance that is being provided. 

It is expected that there will be opportunities for per- 
sonal discussions between project staff and many of the 
correspondents, not only in the course of staff field 
visits but also in the course of correspondents’ business 
visits to Washington. For example, on July 19, 1978, 
the staff was visited by a prospective review correspon- 
dent, Mr. R. P. Sikka of the Ministry of Transport in 
New Delhi, India. 


Steering Committee Holds Third Meeting 


The third meeting of the project steering committee was 
held in Washington on July 27, 1978. Wilbur Morin of 
Lyon Associates, Inc., served as chairman pro tempore. 
Agenda for the meeting included progress reports and 
discussions of future plans for field visits, the corres- 
pondent network, compendium development, and syn- 
thesis development. Highlights of these reports and 
discussions are given below. 

It was agreed that the project will be responsible for 
one session of the Second International Conference on 
Low-Volume Roads, to be held at Ames, lowa, August 
20-23, 1979. This conference session will be a forum 
on the project work; it is expected that developing coun- 
tries will be represented by panelists. 

The fourth meeting of the steering committee will be 
held at TRB’s Fifty-eighth Annual Meeting in January 
1979. 


Synthesis Development 


As was reported in an earlier article in this series, the 
steering committee has selected three topics for which 
synthesis publications will be prepared. These topics are 


maintenance operations for unpaved roads, labor-intensive 


intermediate technology for construction and mainte- 
nance, and staged construction. For each topic, a sub- 
committee of the steering committee has been appointed 
to provide direction and to perform review functions. 
Potential consultants have been identified to review and 
synthesize existing information on the respective topics. 
The starting point for each synthesis is a meeting of 
the subcommittee, consultant, and staff to develop the 
scope, outline, timetable, and guidelines for preparation 
of the synthesis. During subsequent weeks, the consul- 


Shimeles Asfaw, Senior Supervising Engineer for Planning, Ministry 
of Works, Kenya, discussion project with TRB’s Lloyd Crowther. 


tant will develop an initial draft for review and discussion 
at a second meeting. The consultant's work is complete 
when the final draft has been approved by the subcom- 
mittee. It is expected that initial meetings for all three 
syntheses will be held in early September 1978 and that 
the publications will be ready for distribution in the 
spring of 1979. 


Compendium Development 


The first two compendiums have now been published; 
details for their contents were given in issue no. 77 of 
Transportation Research News. A single photograph is 
used in wraparound style as background for the front 
and back covers of each compendium. Each cover photo- 
graph depicts a low-volume road in a developing country 
and is related to the compendium topic. The cover 
photograph for Compendium 1 appeared in the News 
article about the project in issue no. 76, and the picture 
accompanying this article is the cover photograph for 
Compendium 2. 

The initial draft for Compendium 3, Small Drainage 
Structures, has been reviewed and is now in the publica- 
tion stage. Material is being selected for the initial drafts 
of compendiums on low-cost water crossings and on 
roadside drainage maintenance. 


Student Colloquium 


Plans are under way to hold an initial colloquium of U.S. 
university students who have come from developing 
countries and are majoring in transportation subjects. 
Objectives for the colloquium are to inform all partici- 
pants on the project activities and to collect firsthand 
views on how the project activities and products can be 
enhanced. 

It is likely that the first colloquium will be held on 
Sunday afternoon of the week of TRB’s Fifty-eighth 
Annual Meeting. Approximately 150 university repre- 
sentatives of TRB have been asked to assist in the identi- 
fication of potential participants in the colloquium. Al- 
though the project budget does not provide for travel 
assistance, it is hoped that a number of the students will 
find means to attend the colloquium and other sessions 
of the Annual Meeting. 
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Louis J. Gambaccini Named Commissioner 
of Transportation for State of New Jersey 


Louis J. Gambaccini, formerly vice president and general 
manager of the Port Authority Trans-Hudson Corpora- 


tion (PATH), and director of PATH’s Rail Transportation 


Department, is the new commissioner of transportation 
of the state of New Jersey. Gambaccini, who is a mem- 
ber of the TRB Executive Committee, will direct the 
Department of Transportation's staff of 5500 in carry- 
ing out their responsibilities in highway, rail, and air 
transportation. 

Gambaccini joined the Port Authority in 1956 and 
during the past 12 years directed the operations and the 
$250 million modernization program of the 22.4-km 
(13.9-mile) transit system that carries 145 000 
passengers/d under the Hudson River between New 
Jersey and New York City. 

As vice president for government affairs and a mem- 
ber of the board of directors of the American Public 
Transit Association, he led successful efforts to secure 
substantially increased federal participation in urban 
transit capital grants and in the establishment of the 


transit operating assistance program. A frequent spokes- 


man for the transit industry before Congressional com- 
mittees and in meetings with the U.S. Department of 
Transportation, Gambaccini has also been active in 
obtaining greater support for transit research and de- 
velopment through activities of the Transportation Re- 
search Board and the Transit Development Corporation, 
of which he is a director. 


Human Factors Workshop Chairman M. L. Reiss 
Joins Institute for Safety Analysis 


Martin L. Reiss, a member of the TRB Committee on Pe- 


destrians and Committee on Traffic Records and chair- 
man of the TRB Workshop on Human Factors in Trans- 


portation to be held in January 1979, has been appointed 
director of technical operations of the Institute for Safety 


Analysis, a Washington, D.C., consulting firm that spe- 
cializes in transportation safety and related areas. 

Reiss has directed research efforts in such areas as 
motorcycle safety, pedestrian safety, use of new tech- 
nology for rear vision systems, urban play streets, the 
effect of truck size and weight on accident experience 
and traffic operations, an evaluation of the feasibility 
of automatic vehicle identification systems, safe trip-to- 
school routing for young pedestrians and school buses, 


motorcycle operator demographics, and cost-effectiveness 


analysis of diagrammatic signing. He is a member and 


former Chairman of the Traffic and Transportation Com- 


mission of the city of Rockville, Maryland. 


Daniel Roos Named Director of 
MIT’s Center for Transportation Studies 


Professor Daniel Roos, a former chairman of the TRB 
Committee on Urban Transport Service Innovation and 
a member of the Department of Civil Engineering of 
Massachusetts Institute of Technology, has been named 
director of MIT’s Center for Transportation Studies, ef- 
fective July 1, 1978. He replaces Professor Paul O. 
Roberts, who is returning to teaching and research in 
MIT’s Department of Civil Engineering. 

From 1973 to the present, Professor Roos has been 
project manager of a $6 million UMTA demonstration 
project in Rochester, New York, that is investigating 
how innovative approaches and computer systems can 
be applied to a transit system in a metropolitan area. 


TRB Committee Chairman Honored 
by AISC for TRB Paper on Steel 


John W. Fisher, professor of civil engineering and asso- 
ciate director, Fritz Engineering Laboratory, Lehigh 
University, Bethlehem, Pennsylvania, has been selected 
to receive the 1977 T. R. Higgins Lectureship Award by 
the American Institute of Steel Construction (AISC). 
The award is made annually by AISC for the technical 
paper judged to be the most significant contribution to 
the engineering literature on fabricated structural steel 
published during the period of eligibility. The award 
consists of an engraved certificate and $2000. 

The award jury selected the paper Fatigue Strength 
of Steel Beams With Welded Stiffeners and Attachments, 
which was published by the Transportation Research 
Board in 1974. The authors were Dr. Fisher, P. A. Al- 


brecht, B. T. Yen, D. J. Klingerman, and B. M. McNamee. 


Dr. Fisher is a specialist in structural connections; 
fatigue and fracture resistance of riveted, bolted, and 
welded connections; and composite steel-concrete mem- 
bers. He has been engaged in some 25 research projects 
in these areas since 1961. He was employed by TRB as 
assistant chief of the Bridge Research Section during the 
AASHO Road Test and is the current chairman of the 
TRB Committee on Steel Bridges. He is also a member 
of the American Society of Civil Engineers Task Com- 
mittee on Bridge Safety, the Research Council on Riv- 
eted and Bolted Structural Joints, and the American 
Railway Engineering Association Committee on Steel 
Structures. 


DESIGN AND CONSTRUCTION 


The hardships, problems, and environmental protective measures 
taken in the building of the first all-weather road to the Arctic 
Ocean are captured in a new film, 800 Miles of Winter, recently 
released by Caterpillar Tractor Co. The 27-min film documents 
the construction of the Trans-Alaska pipeline from the discovery 
of oil at Prudhoe Bay in 1968 through the loading of the first 
tankers in Valdez in 1977. Loan prints are available through 
local Caterpillar dealers or from Modern Talking Picture Service, 
Inc. 


Large Research Safety Vehicle 
Prototype Delivered to DOT 


A six-passenger large research safety vehicle (LRSV) built 
by Minicars, Inc., of Goleta, California, has been delivered 
to the U.S. Department of Transportation (DOT) under a 
$250 000 research contract with DOT's National Highway 
Traffic Safety Administration. 

The familiar appearance of the LRSV stems from the 
fact that the contractor redesigned and converted a 1977- 
model-year Chevrolet Impala by applying techniques and 
technology that it had developed previously under a simi- 
ilar contract for a compact-sized research safety vehicle. 

As a result, the LRSV has all of the interior room of 
the Impala, improved power-weight ratio, lower emission 
levels, and an expected fuel consumption of 11.7 km/L 
(27.5 miles/gal) in combined city and highway driving; 
today’s typical large automobiles consume 5.9 to 8.5 
km/L (14 to 20 miles/gal). In addition, the LRSV is de- 
signed to provide occupant crash protection in 64-km/h 
(40-mph) frontal and front or angular crashes, as well as 
48-km/h (30-mph) side crashes. 

The exceptionally economical use of fuel of this 
family-sized research car was achieved largely by design 
changes that reduced the vehicle’s total weight by 454 kg 
(1000 Ib). Despite this lower weight, safety has been im- 
proved in two ways. First, the structural design incorpo- 
rates special technology for high-strength low-weight 
applications by using hollow, boxlike steel sections and 
doors filled with a lightweight energy-absorbing plastic 
foam that dissipates crash energy before it can reach the 
occupants. Second, inside the passenger compartment, 
the LRSV has thick padding in key areas to provide pro- 
tection against side impacts and an advanced air-bag re- 
straint system for protection against high-speed frontal 
impacts. 

High performance and low emission levels have been 
achieved in the LRSV by means of an innovative turbo- 
charged Lambda-Sond engine developed by Volvo. The 
engine is mounted transversely and drives the front 
wheels. The combination of lower weight, five-speed 
transmission, and the availability of up to 104 kW (140 
hp) at the engine when it is needed for high-performance 
driving is expected to more than match the acceleration 
of the original Impala. 13 
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The LRSV is equipped with polyurethane bumpers, 
which prevent damage in frontal collisions at speeds up 
to 16 km/h (10 mph) and in rear-end collisions at speeds 
up to 8 km/h (5 mph). 


OPERATION AND MAINTENANCE 


California’s Diamond Lane Project 
Analyzed in UMTA Report 


The U.S. Department of Transportation (DOT) has sup- 
ported the demonstration or testing during the last 8 
years of a wide variety of street and highway bus and 
car-pool preferential facilities, e.g., busways, freeway 
ramp metering, and contraflow lanes. These demon- 
strations have been overwhelmingly successful and have 
led to the increasing implementation of preferential fa- 
cilities by local initiative. While almost all of these bus 
and car-pool preferential techniques are effective and 
workable means to improve the movement of high- 
occupancy vehicles, the specific technique tried in Cali- 
fornia’s Santa Monica Freeway diamond lanes during a 
21-week period in 1976 does not appear to be feasible. 
DOT has published a report, prepared for the Urban Mass 
Transportation Administration and the Transportation 
Systems Center by Systan, Inc., that describes the project 
and the reasons for its failure. 

The Santa Monica Freeway project marked the first 
time that preferential lanes had been created by taking 
busy freeway lanes out of existing service and dedicating 
them without physical separation to the exclusive use of 
high-occupancy vehicles. Although the diamond lanes 
entailed no major physical modifications or construction 
on the freeway itself, they generated considerable emo- 
tional reaction among freeway drivers and other residents 
of Los Angeles. The first day of operation featured a 
malfunctioning ramp meter, bumper-to-bumper traffic, 
long queues at on-ramps, many accidents, and derisive 
news commentaries. As the project progressed, freeway 
performance improved, and both bus and car-pool rider- 
ship increased, but accidents remained a serious problem. 
The preferential lanes operated amid much controversy 
for 21 weeks until August 9, 1976, when Judge Mathew 
Byrne, of the U.S. District Court in Los Angeles, halted 
the project and ordered additional environmental studies 
before it could continue. 

Much of the controversy surrounding the diamond 
lanes consisted of conflicting claims about the project's 
ability to accomplish its stated objectives of conserving 
energy, improving air quality, and expanding effective 
freeway capacity by increasing the occupancy of buses 
and automobiles that use the freeway. An independent 
analysis of the vast quantities of data assembled during 
the project reveals that, although some of the stated ob- 
jectives had been attained by the close of the demon- 


stration, the cost in accidents, driver antipathy, and ad- 
verse public reaction was far greater than anyone had 
anticipated. 

The 500-page technical report and 111-page summary 
published by DOT constitute an exhaustive and compre- 
hensive study of what happened before, during, and after 
the 21-week life of the diamond lanes project. Limited 
quantities of the reports are available by writing the Of- 
fice of Service and Methods Demonstration, UPM-30, 
2100 2nd Street, SW, Washington, DC 20590. 


Speed of Snowplows Investigated 
by New York State Researchers 


“Just how fast does a snowplow plow when a snowplow 
does plow snow?” asks the Quarterly R & D Digest pub- 
lished by the Engineering Research and Development 
Bureau of the New York State Department of Trans- 
portation. The bureau’s research project 146-1, Oper- 
ating Speeds of Snow-and-!Ice-Control Vehicles, is 
designed to answer the question, which was originally 
asked by the Highway Maintenance Subdivision in a 
slightly different form. 

Maintenance had developed a procedure to determine 
the number of plows needed for a given situation, taking 
into account, among other things, the average speed of 
the plowing vehicle. The speeds used are estimated, and 
management data indicate that they do not accurately 
reflect field conditions. The importance of having ac- 
Curate speed data is apparent when one considers the 
cost of a fully equipped snow-and-ice-control vehicle. 

New York research engineers have formulated a plan 
that includes installing specially designed speed-measuring 
equipment in selected snowplows so that speeds can be 
measured during actual field activities and operating con- 
ditions. The speed-measuring equipment has been in- 


stalled in vehicles responsible for snow and ice control 
on specific routes, so that the effects of terrain, highway 
type, and climatic conditions on operating speeds can be 
isolated and measured. 

This research approach presents a formidable techni- 
cal challenge, because the system not only has to record 
speeds continuously but must also detect which snow- 
and-ice-control operation is being performed: plowing, 
winging, spreading, or any combination of the three. 
Because no equipment is commercially available to serve 
such needs, the entire system had to be designed and 
built by staff engineers and technicians. Eight such sys- 
tems were built and installed in vehicles in New York's 
regions 1 and 9 last winter. The data collected are being 
analyzed. After a second year of field work that will 
extend into other areas of the state, a final report will 
summarize the findings. Further information may be 
obtained from Jack McDonald (518-457-7477). 


Georgia Restores Concrete Pavement 
Economically and Quickly 


The Georgia Department of Transportation carried out 
two large restoration projects earlier this year that were 
designed to extend the service life of concrete pavements 
through timely maintenance by using the latest in cost- 
effective techniques. 

One project was located on a 24-km (15-mile) section 
of |-75 south of Macon, where the pavement consisted 
of plain portland cement concrete with 9.1-m (30-ft) 
undoweled transverse joints constructed with a metal 
unitube joint. The project involved grinding 188 000 
m2 (225 000 yd2) to restore the surface profile to new 
pavement tolerances and a textured surface for skid 
resistance. The outside 3.7-m (12-ft) heavy traffic lane 
was the only one to be treated, since it was the only lane 
to show distress. 

Before they were ground, the pavement slabs were 
stabilized by pressure grouting, and slabs were replaced 
or repaired where this was needed. A pipe underdrain 
system was installed along the outside edge of the pave- 
ment to remove any excess water that could require 
pumping. After the grinding, the unitube joint was re- 
moved by sawing. The longitudinal joints were also 
resawed. After cleaning and sandblasting were per- 
formed, a blocker rod was installed to prevent the sealer 
from penetrating below the specified depth and to pro- 
vide a good shape factor for the sealer. 

The second project involved similar activities on a 
29-km (18-mile) section of |-85 near Lavonia, where 
212 800 m2 (254 500 yd2) of the outside lane was 
ground and textured. Unitube joints were not used on 
this project. 

Restoration costs for the |-75 and |-85 projects were 
$37 500 and $33 750/two-lane km ($60 000 and 
$54 000/two-lane mile) respectively, which is about half 
the cost of asphalt overlays without edge drains. 


Operator and passenger on this 900-cc Kawasaki 
motorcycle are protected by helmets that cover 
the whole head. Windows in the helmets are 
made of shatterproof plastic. 


Motorcycle Death Rate Climbs 
When Helmet Law Is Repealed 


Deaths involving motorcycle accidents have reached 
record numbers following the repeal of helmet-use laws 
in 22 states, according to the National Highway Traffic 
Safety Administration (NHTSA). Figures released in 
June show that 4082 motorcyclists were killed in traffic 
accidents in 1977. This represents an increase of 770 
over the number of cyclists killed in 1976, or a 23 per- 
cent increase. 

“A major factor in the higher motorcycle death toll 
was the repeal of helmet-use laws in 8 states in 1976 
and an additional 14 states in 1977,’ says Joan Clay- 
brook, head of NHTSA. ‘We are now beginning to see 
the dire consequences of these repeal actions. 

‘Opposition to state helmet-use laws comes in the 
face of overwhelming evidence that motorcycle helmets 
save lives by reducing the severity of head injuries. The 
value of helmets has been documented for more than 
30 years, not only in this country but in other nations 
around the world.” 

NHTSA said a number of other factors may have con- 
tributed to the 23 percent increase in motorcycle deaths, 
including an increase in kilometers traveled and a rise in 
the number of motorcycles. However, motorcycle regis- 
trations rose only 1 percent, and sales increased less than 
3 percent from 1976 to 1977. 

The states that have repealed their helmet-use laws 
include Alaska, Arizona, Connecticut, |owa, Kansas, 
Louisiana, Oklahoma, and Rhode Island in 1976 and 
Colorado, Hawaii, Indiana, Maine, Minnesota, Montana, 
New Hampshire, New Mexico, North Dakota, Oregon, 
South Dakota, Texas, Utah, and Washington in 1977. 
Delaware, Idaho, Ohio, and Wisconsin repealed their 
laws in 1978. 
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NHTSA said four special accident studies are nearing 
completion in four of these states—Colorado, Oklahoma, 
Kansas, and South Dakota. Preliminary findings in these 
studies reconfirm the protective value of helmets. They 
indicate that the chance of fatal head injury appears to 
be at least four times greater for the unhelmeted motor- 
cyclist. Head injuries were the most frequent single cause 
of death for both helmeted and unhelmeted riders, but 
the incidence of head injury was much lower for the 
helmeted riders. 

Other findings from the Colorado study show that 
helmet use has declined from nearly 100 percent to less 
than 60 percent, that accidents involving severe head 
injuries have increased by 260 percent, and that rider 
fatalities have increased from 14 per 1000 riders in re- 
ported accidents to 22 per 1000 riders. 

Preliminary results of a University of Southern Cali- 
fornia study of 970 motorcycle accidents show that the 
chance of serious or fatal head injuries is five times 
greater for unhelmeted motorcyclists in the Los Angeles 
area. 

Not one single case in the Los Angeles study was 
found where the helmet caused an accident by impairing 
hearing or vision (as is sometimes claimed by opponents 
of helmet-use laws), nor were helmets responsible for 
causing any type of injury other than some minor skin 
burns caused by the chin strap in severe impacts. 


Problem of Road Dust 
Tackled by Cornell Researchers 


Dust kicked up by passing traffic on unpaved roads is a 
nuisance as well as a potential health hazard to roadside 
residents. Looking at the dust from another angle, a 
Cornell University highway authority views it as a valu- 
able commodity because it is an essential part of the 
road surface. Lynne H. Irwin, professor at the New 
York State College of Agriculture and Life Sciences, 
Cornell, and a member of three TRB committees, says 
that, if the dust created by each passing vehicle is blown 
away, sand and gravel particles on the surface become 
dislodged by tires, which results eventually in the de- 
struction of the whole road. Nearly all earth and gravel 
roads lose at least 2.5 cm (1 in) of surface a year, he 
points out. This is equivalent to more than 450 Mg 
(500 tons) of material a year or 1.4 Mg/d (1.5 tons/d). 

The cost of replacing the road material thus lost is 
staggering. On a nationwide basis, it would cost any- 
where from $500 million to $1 billion annually. Earth 
and gravel roads throughout the United States account 
for slightly more than 3 200 000 km (2 000 000 miles) 
of the nation’s 6 100 000 km (3 800 000 miles) of roads 
and streets. 

Highway crews generally use asphalt and other petro- 
leum products such as heavy fuel oil and waste motor 
oils to hold down the dust. Because of the rising cost 
of oil in recent years, the use of petroleum substitutes, 


including salts, is becoming increasingly attractive. Com- 
mon table salt (sodium chloride) and calcium chloride 
have been used to tackle the dust problem in parts of 
the United States and Canada. This approach has been 
around for many years, but a recent change toward 

using salts in liquid form is one of the factors stimulating 
new interest in this technology. 

Irwin is conducting a series of laboratory experiments 
to identify ways in which asphalt, the salts, and other 
kinds of road stabilizers can be used to improve the 
quality of rural roads. This research is supported in part 
by the U.S. Department of Agriculture. Calcium chlo- 
ride, when applied to a gravel road, draws moisture from 
the air. This keeps the surface moist, thus minimizing 
the dust problem. Sodium chloride, on the other hand, 
crystallizes on the surface and holds dust particles to- 
gether. This makes the particles less likely to blow away. 
Both salts soak in rapidly and help the road materials to 
compact into a denser and stronger surface. An addi- 
tional benefit is that the salts lower the freezing point, 
thus helping the road to resist frost problems in winter. 

“There are some circumstances in which petroleum 
products should be used to hold the road together,’’ says 
Irwin. ‘The salts would wash away too quickly if ap- 
plied to a road surface made up primarily of sand and 
gravel and only asmal! amount of silt and clay. In such 
a case, petroleum products such as asphalt will bind the 
road material together and waterproof it as well.’ 
Exactly what happens to the salts after application is not 
well understood. To answer this and related questions, 

a field study was carried out a year ago using a section of 
road in the town of Lansing, near Cornell. Mark R. Weiss, 
a Cornell student who conducted the test under Irwin's 
direction, reports that a single application of calcium 
chloride densifies and strengthens the road and maintains 
that condition for 6 months or longer. 

Tracing the movement of the salt, which has vital en- 


A passing vehicle kicks up dust on a road on which Cornell Uni- 
versity researchers are testing the use of two types of salts— 
calcium chloride and sodium chloride—to hold down the dust, 
which is an integral part of the road surface. Replacing road 
material lost in the form of dust nationally would cost up to 

$1 billion/year according to the researchers. 
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vironmental implications, Weiss found that the salt ini- 
tially penetrates the road to a depth of 7.5 cm (3 in) or 
more. With the passing of time, however, the salt rises 
to the surface by capillary action and may be washed off 
the road by rainfall. To pursue the “migration” of the 


salt further, another year of field experiments is under 
way. 


PLANNING AND ADMINISTRATION 


Energy Conservation Alternatives 
Studied by University of Illinois 


Researchers in the School of Urban Sciences at the Uni- 
versity of Illinois have developed a series of handbooks 
designed to simplify the task of selecting and implement- 


ing the most cost-effective, energy-efficient transit system. 


The university’s studies are described in the Winter 
1978 issue of the News/etter of the Urban Systems Lab- 
oratory, University of Chicago at University Circle: ‘In 
the United States, a grossly underapplied transit solution 
is that of paratransit—car pooling, jitney, van pooling, 
park and ride, dial-a-bus, etc. It’s an idea whose time has 
come, and it is especially well suited for situations of low 
travel density, where scattered travel patterns are most 
evident.”’ 

Principal investigator Ashish Sen and colleagues ana- 
lyzed hundreds of paratransit demonstration projects. 
“Most of the demonstrations have been run by govern- 
ment agencies, and the problem is that results and lessons 
learned have not been adequately disseminated and used,”’ 
Sen said. ‘‘Our approach was to examine the data, talk 
to people, look at reports, and evaluate what has been 
learned. Essentially, we had to interpret the results.”’ 

The transit options covered are car pooling, van pool- 
ing, and park-and-ride. Each encyclopedic report begins 
by describing the mode, the kinds of services the mode 
can reasonable provide, the groups of people and the 
kinds of destinations served, and the types of trips made. 
The second part of each manual presents examples and 
ways of estimating the demand costs and benefits of the 
mode. Together, these reports and the computerized 
software provide the tools necessary for assessing the 
cost-effectiveness of each of these modes in any regional, 
subregional, or local alternative analysis. 

Especially for work-related trips, one very attractive 
paratransit mode is that of van pooling. Van pooling is 
prearranged ride sharing; that is, a ride is scheduled by 
advance reservation and serves essentially the same riders 
each trip. This mode seems particularly well-suited for 
the journey-to-work trip made to the site of a large, single 
employer and, indeed, of the van-pool projects examined, 
about two-thirds are sponsored by employers, mostly in 
response to parking problems and to problems associated 
with company relocation or the energy crisis. 

While car pooling also offers the speed and comfort of 
a private car, it has not seen the outstanding success of 


van pooling. ‘One of the key differences is the incentives 
given to the driver,’’ said coinvestigator Christine John- 
son. ‘‘Customarily, the driver, often a company employee 
and a commuter himself, receives one or two extra fares 
as an incentive for driving, plus his own free ride and the 
use of the vehicle on evenings and weekends. The bene- 
fits add up and result in a personal commitment by the 
driver to provide service adequate to attract and maintain 
a full passenger load. Loss of ridership is a direct loss of 
money to him.’ In public transportation or car pooling, 
this kind of incentive is not present, and numerous evalu- 
ations have shown that driver commitment is the key in- 
gredient to the success of many programs. 

Backing up the driver commitment is the investment 
that has been made in a special journey-to-work vehicle— 
the van. Passengers come to identify the van as their own 
and take pride in it. More importantly, the company has 
made a capital investment in the vehicle and has an on- 
going incentive to keep ride sharing alive and popular. 

Van pooling as a mode has grown from six pilot vans 
at the 83M Company in Minnesota in 1973 to more than 
1000 vans that transport more than 10 000 employees 
nationwide. Major factors inhibiting even more rapid 
growth of van pooling include the difficulty of obtaining 
insurance at reasonable rates and the possibility of claims 
against the assets of a company in case of a catastrophic 
accident. ‘There are virtually no precedents on which a 
definitive judgment can be made,”’ Sen said. “That will 
come with the first catastrophic van accident.’’ The other 
major hurdle for van pools is that of high start-up costs. 
The time required to design and implement a program is 
that of high-level decision makers and may cost the com- 
pany an initial $30 000 to $50 O00. 

A large section of Sen and Johnson's report is devoted 
to outlining the start-up process. A series of guidelines 
for creating the organizational structure of a local ride- 
sharing program is offered. These guidelines begin with 
the initial investigation—establishing company goals, test- 
ing employee interest—and move to estimating costs and 
investigating legal requirements. After a commitment to 
a van-pool arrangement has been made, the handbook 
user can turn to sections on how to select drivers, form a 
pool, and establish accounting procedures; included are 
options in regard to vehicle acquisition, determining route 
length and fares, and promoting the program. To save 
time and effort, sample memoranda announcing the van- 
pool program are provided. 

Johnson suggests however that, if the federal govern- 
ment takes seriously its goals of energy conservation, some 
of the high start-up costs could be borne by the federal 
expense in the form of tax incentives or federally financed 
installation service. The most important point in regard to 
van pooling is that, so far, private employers have been 
willing to sponsor the programs and risk the capital be- 
cause they, too, have realized concrete benefits. Most im- 
portant for many of the companies is reduced demand for 
parking, which ranges not uncommonly from $1500 to 
$3000/place. Van pooling also offers better access to 
outlying labor pools, to say nothing of potential tax write- 
offs for depreciation of equipment. In many respects, 


il! 


van pooling seems the most cost-effective option for large, 


single employers in low travel density areas; indeed, John- 
son sees it emerging as a regular fringe benefit provided to 
company workers. 


NCHRP 


Fatigue Crack Growth in Bridge Steels 
Examined in New Report From NCHRP 


Highway bridges are subjected to a variety of forces that 
range from constant dead load plus slowly changing 
forces due to temperature and material creep to an infi- 
nite variety of superimposed live loads caused by moving 
vehicles. An experimental study carried out to develop 
information that would lead to prevention of unstable 
crack growth in welded steel bridge members is described 
in NCHRP Report 181, Subcritical Crack Growth and 
Fracture of Bridge Steels. The report provides informa- 
tion on NCHRP 12-14, carried out under contract by 
the United States Steel Corporation. 

Report 181 describes fatigue crack growth behavior, 
corrosion-fatigue crack propogation, stress-corrosion 
cracking, and fracture behavior of five grades of steel 
that are commonly used in bridges under loadings like 
those that occur in highway bridges. 

Says the report, ‘’The life of a welded steel bridge 
member is determined by (a) the number of loading 
cycles necessary to initiate a crack in the member; (b) 
the size of the largest actively growing crack in the 
member that was not detected by inspection or was 
considered acceptable at the time of fabrication; (c) 
the effect of geometry of the welded details on the rate 
of stable fatigue or corrosion-fatigue crack growth; (d) 
the increase of fatigue crack growth rate due to an ag- 
gressive environment; (e) the stress-corrosion cracking 
behavior of the steel under static loading conditions; 
and (f) the crack size that can initiate a rapid crack ex- 
tension when the combined residual and applied stresses, 
crack size, and fracture toughness provide a critical con- 
dition. Some steel bridges have failed prematurely during 
the last 35 years because one or more of these factors 


were not considered properly in design or taken into 
account during maintenance inspections.” 

The researchers sought information that could be 
used to define material requirements and design specifi- 
cations to avoid brittle fracture in steel bridges. The 
purpose of this research was (a) to develop corrosion- 
fatigue data on bridge steels in distilled water and ina 
3 percent solution of sodium chloride under stress fluc- 
tuations like those that occur in real bridges, (b) to 
develop an analytical method for predicting the cyclic 
life of bridge components in distilled water and in a3 
percent solution of sodium chloride under stress fluc- 
tuations like those that occur in real bridges, and (c) 
to develop methods of using the results for design and 


specifications purposes. 
The longitudinal and transverse tensile properties at 


room temperature were tested for each of five grades of 
steel. Fatigue tests, stress-corrosion cracking tests, and 
corrosion-fatigue tests were also carried out. Moreover, 
energy absorption, lateral expansion, and percentage of 
shear were determined in the temperature range between 
37.8°C (100°F) and room temperature by using standard- 
impact Charpy V-notch specimens. Additional studies of 
the type already described were also conducted and in- 
cluded in the project to provide statistical data for five 
different heats of one type of steel (A588) that would 
provide insight into the influence of heat-to-heat varia- 
tions on structural performance. 


Influence of Highway Grades and Alignment 
of Skidding Accidents Investigated by NCHRP 


Various factors have contributed to the rise in the number 
and severity of highway accidents that have resulted in 
loss of life, injury, and property damage. A major cause 
of accidents is wet-weather skidding. Because of the high 
accident rate at several downgrade curve sites, NCHRP 
awarded a contract to the University of Michigan to 
investigate skidding on highway sections that contain 
both horizontal curvature and vertical grade. The objec- 
tive was to develop guidelines for highway geometrics 
and pavement surface characteristics to ensure adequate 
vehicle control during anticipated maneuvers on such 
highway sections. 

Results of the research have now been published by 
TRB in NCHRP Report 184, /nfluence of Combined 
Highway Grade and Horizontal Alignment on Skidding. 

Researchers from the University of Michigan’s High- 
way Safety Research Institute divided the project into 
four interrelated tasks: accident data analysis, mathe- 
matical vehicle simulation studies, pavement surface 
drainage studies, and field-site investigations. Re- 
searchers examined several years of records from the 
Ohio and Pennsylvania turnpikes and found that there 
did not appear to be a particularly high rate of accidents 
associated with downgrade curves but that the accident 
rate on curves of about one degree on the Ohio Turnpike 


was more than twice the overall rate. Wet-pavement 
accidents were also definitely overrepresented on curves 
of about one degree. Following simulation of a wide 
variety of vehicle, tire, road surface, geometric, and 
maneuver combinations, the research team found that 
drivers are not likely to lose control of their vehicles 

on curve-grade sites unless they attempt severe maneu- 
vers on slippery road surfaces with fair to poor tires. 

Pavement width and cross slope were found to be the 
primary factors that affect pavement surface drainage. 
The thickness of water film on a long-radius curve that 
contains a two-lane roadway and a paved shoulder that 
slopes in the same direction can be almost twice that on 
a crowned tangent section that has the same cross slope. 

The essential finding from the combined accident 
analysis, simulation studies, surface drainage studies, and 
field investigations is that drainage of the pavement sur- 
face is a very important consideration that is sometimes 
overlooked in pavement cross-section design. Water 
thickness on the pavement has a critical influence on 
the friction available at the interface between tire and 
pavement and thus on the safe operation of vehicles. 
Tire hydroplaning is commonly considered to be the 
primary adverse effect of excess water on the pavement. 
Actually, complete hydroplaning is probably a rare oc- 
currence. The vast majority of wet-weather skidding 
accidents undoubtedly occur as the result of water 
depths well below that needed for complete hydroplan- 
ing. Partial hydroplaning (degradation of friction be- 
tween tire and pavement as a consequence of the pres- 
ence of water) is the most likely cause of higher than 
normal wet-weather accidents on long-radius curves 
that have inadequate cross slope in relation to their 
drainage length. 

The geometric design procedures as described by the 
American Association of State Highway and Transpor- 
tation Officials (AASHTO) in A Policy on Geometric 
Design of Rural Highways: 1965 and A Policy on De- 
sign of Urban Highways and Arterial Streets: 1973 pro- 
vide for realistic design of highway curves. However, 
says NCHRP Report 184, misinterpretation of the pro- 
cedures has resulted in the design and construction of 
long-radius curves on multilane highways that have in- 
adequate superelevation for surface drainage. In some 
cases this contributes to an extraordinary wet-weather 
accident rate at this type of site. 

The report recommends compliance with the super- 
elevation values for various degrees of curvature and 
speed in the AASHTO design guides and attention to 
roadway geometry, signing, and maintenance practices 
to reduce severe maneuvers in the vicinity of curves. 


System for Evaluating PCC Pavements 
to Be Developed by IIlinois for NCHRP 


Although the great majority of portland cement con- 
crete (PCC) pavements in the United States are providing 


satisfactory performance, there is a sufficient length of 
prematurely distressed pavements to necessitate a sys- 
tematic approach in defining the cause and remedies of 
this distress. Considering the number of kilometers of 
PCC pavement built each year, any deficiency in their 
design and construction can result in continued main- 
tenance problems of significant proportions. 

Many changes have been, and continue to be, made 
in the design and construction of PCC pavements. It is 
believed to be highly important to determine the effects 
of these changes in order to avoid the possibility of con- 
structing additional kilometers of pavement that might 
fail prematurely. It is also believed that in many respects 
the pavements now in service constitute a dependable 
source of information on which to base future improve- 
ments in design and construction. To provide guidance 
for future design and construction and to develop infor- 
mation that will be useful in planning the rehabilitation 
of these pavements, NCHRP has awarded a $125 000 
contract to the University of IIlinois at Urbana- 
Champaign. The Illinois researchers will first develop a 
system for collection and analysis of information rele- 
vant to the performance of PCC pavements and to the 
evaluation of the nature, extent, and cause of distress 
in such pavements and will then demonstrate the sys- 
tem. The project, designated NCHRP 1-19, is expected 
to end in January 1980. 

Says a University of IIlinois spokesman, “The im- 19 
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provement of design, construction, and maintenance 
procedures through the evaluation of existing pavement 
performance is an area of urgently needed research and 
one that has potentially large practical payoffs. The 
design of PCC pavements has developed largely from 
theory and from the results of controlled road tests, 
such as the AASHO Road Test, in which construction and 
materials were carefully controlled and relatively short 
test sections were evaluated. The only completely valid 
test of a pavement design or construction procedure, 
however, is to build it by using normal procedures over 
typical project lengths and subject it to mixed traffic. 

“It is strongly believed that much useful information . 
can be extracted from existing pavement; indeed, many 
improvements have been made over the years on the 
basis of observations of existing pavements,’ continues 
the University of Illinois research proposal. ‘’The evalua- 
tion, however, is fraught with many potential hazards.” 
For example, an adequate sample of each design (the 
specific details of design and construction) must be 
evaluated in each geographic region so that normal per- 
formance can be determined and outliers (projects that 
perform significantly differently from the general norm 
for a particular design) can be distinguished; the large 
number of available projects can easily overwhelm the 
researcher; the evaluation of performance requires much 
more than just the determination of the present service- 
ability index; the survey must be carried out by highly 
trained and experienced PCC engineers who must all use 
the same definitions, procedures, and measurement cri- 
teria; the biases and preferences of all individual agen- 
cies must be excluded from the study; and adequate 
data must be collected from each individual project so 
that the necessary analyses can be conducted and com- 
parisons made. 

The system to be developed under NCHRP Project 
1-19 should (a) be capable of considering all physical 
factors that could affect PCC pavement performance, 
including structural design and components, environ- 
mental conditions, and traffic loadings; (b) be capable 
of considering distress in relation to such factors as 
drainage conditions, subgrade, subbase, design features, 
materials, construction methods, age, and maintenance 
activities; (c) be suitable for collection and analysis of 
information on an individual state basis and on a nation- 
wide basis so that it can be used for the planning, design, 
and formulation of maintenance and rehabilitation 
strategies; (d) permit correlation between such factors as 
design features, environment, traffic, pavement perfor- 
mance, and distress; and (e) provide a framework for 
implementation. 


Effects of Weather on Highway Construction 
Outlined in New Synthesis Report From NCHRP 


Bad weather conditions are a major factor affecting the 
economic vitality of the construction industry. Precipi- 


tation, temperature, and wind have the greatest effect, es- 
pecially rain, snow, or sleet that falls when the tempera- 
ture is low and the wind is high. Bad weather can have a 
great effect on the comfort and safety of the worker, the 
quality of work, production, operating costs, and equip- 
ment wear, says a report published recently by TRB. 
NCHRP Synthesis of Highway Practice 47, Effect of 
Weather on Highway Construction, contains informa- 
tion on the subject assembled from state highway and 
transportation agencies and other sources. 

Innovations in work organization and management, 
such as the critical path method (CPM) and program 
evaluation and review technique (PERT) have been 
widely used by transportation agencies and contractors 
to schedule work in a way that will minimize the effects 
of adverse weather. Contractors have used both short- 
and long-range weather forecasts. 

It is the responsibility of the agency to identify items 
of work that may or must be continued or completed 
during the winter and to specify the controls and con- 
ditions to be observed. The contractor must quantify 
the extra cost of performing work during bad weather 
and organize and equip the workers as necessary . 

Bad weather does not affect all construction items 
equally. Clearing and grubbing can continue during cold 
weather, but earthwork must be halted when the tem- 
perature falls below freezing. Rain and wet conditions 
also slow down earthwork. Asphalt plant-mix bases can 
be laid during cold weather if the subgrade is stable, but 
portland cement concrete paving is not usually carried 
out in cold weather. Concrete structure work can be 
continued because it can be protected and heated during 
the curing period. Steel structure work is often extended 
into or scheduled for winter work. 

Construction inspection and field testing are affected 
by cold temperatures, and in some cases tests performed 
under winter conditions are not considered reliable. 
Winter conditions cause additional wear and tear on con- 
struction equipment and also increase fuel and mainte- 
nance requirements. The efficiency of both the operator 
and the equipment is reduced during severe cold weather. 

Some of the main points made in Synthesis 47 are 
that all highway construction is affected to some degree 
by adverse weather conditions, the worst of which are 
caused by rain or snow in combination with wind or cold 
temperatures; that recent developments in construction 
materials, equipment, and techniques have made it more 
practical to perform winter work; that innovative plan- 
ning and scheduling can permit much work to continue 
through the winter; and that agencies should consider 
specifications that will reduce the contractor's risk for 
off-season work. 


Studded Tires Reduce Accidents Slightly 
on Icy or Snowy Roads, Says NCHRP Report 


Studded tires are slightly more effective in mitigating the 


effects of slippery roads on accident involvement than 
are snow tires, concludes a report issued recently by 
TRB. NCHRP Report 183, Studded Tires and Highway 
Safety: An Accident Analysis, describes the findings of 
a study carried out by the Calspan Corporation of Buf- 
falo, New York, under contract to NCHRP. The magni- 
tude of the benefit of studded tires depends on the spe- 
cific characteristics of the geographic area. A rough 
guideline would be a reduction, when considering all 
winter accidents, of approximately 0.5 percent. 

Says the report, ‘’Thus, a driver using studded tires is 
provided a buffer, or additional margin of performance, 
on icy or snowy roads. For some drivers that buffer is 
mostly held in reserve for emergency conditions; this was 
apparently responsible for the observed safety benefits. 
Other drivers may tend to exploit this buffer in routine 
slippery-road driving by driving relatively faster, turning 
more sharply, employing greater acceleration and decel- 
eration, and so on. The data imply that drivers, taken 
as a whole, do both. Although the likelihood of being 
involved in an accident because of reduced friction of 
icy and snowy roads was less for studded tires than for 
snow tires, a separate measure showed that snow-tire 
drivers displayed a somewhat greater increase in caution 
on slippery roads than did studded-tire drivers. (Standard- 
tire drivers performed best in this regard.) Nonetheless, 
the effect of slippery roads, even when considering the 
effects of differential caution, was better controlled by 
studded tires.”’ 

The report points out that the interaction of tire ef- 
fects and driver effects was quite pronounced when con- 
sidering urban and rural accidents separately. In urban 
accidents, the effect of reduced friction was best con- 
trolled by studded tires. At the same time, however, the 
studded-tire drivers, apparently overly secure at low 
speeds, seemed to exercise less caution than the snow- 
tire drivers did, with the result that they were somewhat 
more likely to have accidents. For rural driving, studded 
tires had only a slight advantage over snow tires in com- 
bating reduced friction. This diminished margin may 
have resulted from the generally higher rural speeds, 
which tend to vitiate much of the tire effect in emer- 
gency situations. Here, however, studded-tire drivers 
were apparently aware of the greater hazards of rural 
driving on slippery roads and exerted greater caution 
than snow-tire drivers. 

Says the report, ‘The importance of driver caution 
should be clearly recognized. |f drivers in any state are 
to continue using studded tires, perhaps some means 
should be found to alert them (particularly with regard 
to urban driving) that overreliance on their tires does 
occur and that the penalty is an increased likelihood of 
precipitating an accident or a reduced probability of 
avoiding one.” 

The report stresses that the scope of this research 
project was limited to a determination of the safety 
benefits of studded tires in use. ‘Thus, before a rigorous 
judgment can be made from a cost/benefit viewpoint, all 
the major costs and benefits must be considered,”’ it con- 


tinues. ‘In addition to increased road maintenance costs 
due to the destructive effects of tire studs, there are also 
the potential hazards associated with pavement damage. 
Primary among those are premature loss of pavement 
markings and reduced friction associated with water re- 
tention on worn surfaces. On the benefit side, it is also 
important to include the potential for improved mo- 
bility of vehicles equipped with studded tires. 

‘Finally, the data show that slippery roads represent 
a serious, large-scale safety problem. Although studded 
tires are to some extent helpful in alleviating the problem, 
they are by no means a complete solution. Therefore, 
whereas the banning of studded tires is an issue deserving 
most serious consideration, perhaps the time is at hand 
for a more general treatment of the slippery road 
problem.”’ 


Open-Graded Asphalt Friction Courses 
Assessed in New Synthesis From NCHRP 


Open-graded asphalt friction courses, used primarily to 
provide an improved skid-resistant surface on highways 
and to eliminate danger from hydroplaning during severe 
rainstorms, are the subject of NCHRP Synthesis of High- 
way Practice 49, Open-Graded Friction Courses for 
Highways. 

Construction of open-graded asphalt friction courses 
began as a plant-mix seal coat, but the sealing qualities 
were soon superseded by the technique’s skid-resistant 
qualities. Synthesis 49 points out that a complete water- 
tight seal is not provided by the usual construction tech- 
niques for open-graded friction courses and adds that in 
high-rainfall areas where water infiltration into the base 
could cause structural weakness, independent sealing that 
uses dense mixtures should precede the construction of 
the open friction course. In drier climates, where surface 
oxidation (drying out) is the most prevalent type of dete- 
rioration, the open friction course does provide a sealing 
action to prevent raveling of the previous surface. 

Synthesis 49 contains currently available information 
on mixture design procedures, material selection and 
evaluation, construction procedures, cost effectiveness, 
maintenance, safety aspects, and pavement performance. 
To assemble this information, TRB analyzed available 
data from numerous sources, including a large number 
of state highway and transportation departments. 

Forty-nine states, the District of Columbia, and Puerto 
Rico have constructed open-graded asphalt surfaces. In 
23 states, such construction has been limited to relatively 
recent experimental sections. Of those 23, a number 
have made no decision concerning the general applica- 
bility of this type of construction for conditions in their 
states. Fifteen states have made extensive use of open- 
graded surfaces for several years, and 7 others have more 
recently begun using open-graded construction as a part 
of their standard practices for either new construction 
or reconstruction. 
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Although a number of states have expressed consider- 
able concern about the durability of open friction 
courses, widespread failure of such surfaces has not been 
reported. A large proportion of the sections constructed 
are less than 6 years old, and no good estimate of the 
expected life of open-graded friction courses can yet be 
made. However, some projects constructed as plant-mix 
seals are still providing good service after 6 to 8 years. 

Synthesis 49 says, ‘There are no criteria available that 
can be applied universally when a decision must be made 
about whether to use an open-graded asphalt friction 
course. The decision for each project must be made on 


the basis of expected traffic demands, availability of ma- . 


terials, overall costs, and effects on maintenance of traf- 
fic during snow and icing conditions.” 

In states that made early use of plant-mix seal, the de- 
sign of the mixture evolved primarily from experience, 
and those states still rely to a major extent on their own 
procedures. However, states that have constructed sec- 
tions more recently on an experimental basis generally 
use the procedure recommended by the Federal Highway 
Administration or one based on a modification of that 
procedure. 

The report concludes that further research is needed 
primarily to determine the degree of openness required 
for the surface’s continued ability to function as a means 
of eliminating hydroplaning. If it is determined that less 
permeable mixtures can continue to function properly, 
then the way is opened for increasing the durability of 
the pavement as well as increasing its usefulness in pre- 
venting water from entering the base. 


Programming Process for Transportation 
Described in Synthesis Report From NCHRP 


The basic programming process is quite complicated and 
has never been defined in a way that is useful to most 
transportation administrators. In addition, there has 
never been a compilation of accepted definitions for 
planning programming terms. These needs have now 
been filled with the publication by TRB of NCHRP 
Synthesis of Highway Practice 48, Priority Programing 
and Project Selection. This publication, which contains 
available information assembled from state highway and 
transportation departments and other relevant sources, 
will be specially useful to transportation administrators 
and others seeking information on factors to be con- 
sidered in determining project priorities and making 
project selection decisions. 

Defined simply, programming is the matching of avail- 
able projects with available funds to accomplish the goals 
of a given period. Thus there are three basic elements to 
a program: projects, funds, and priorities (or goals). 

A program is rarely all new; it almost always contains 
commitments from prior years. Within a program the 
projects are in all stages of development. The funds may 
be restricted to certain categories, and priorities are con- 


stantly changing because of changing philosophies, trans- 
portation needs, economic conditions, and political con- 
siderations. The programmer must juggle all these vari- 
ables to produce a workable program. 

Synthesis 48 outlines a 15-step basic programming 
process that is described and expanded in the report. 

The steps are project initiation, initial listing, preliminary 
analysis, combined listing (first draft), advanced analysis 
and setting of priorities, combined listing (second draft), 
financial analysis, preliminary program, executive ses- 
sion, short-range program (first draft), executive and legis- 
lative review, short-range program (final draft), scheduling, 
monitoring, and modifying. 

The report points out that some technical processes 
for setting priorities have a significant effect on selection 
of projects; however, a ‘’magic number” that sets pri- 
ority order for major projects is of less interest to deci- 
sion makers than are nontechnical factors. Total appro- 
priations have the greatest impact on financial planning 
and the setting of priorities. Categorical and geographical 
allocations are next in impact. Programming is a planning 
function. Although major decisions must be political 
ones, they should be the culmination of an orderly plan- 
ning process. Politics—in its negative connotation—Iis not 
a significant factor in programming. To prevent substan- 
tial program modifications, better project concepts and 
monitoring processes are needed. 


Cost of Ice and Frost on Bridges 
Explained in New Report From NCHRP 


Ice and frost on localized spots of otherwise clear trav- 
eled ways are universally recognized as a cause of par- 
ticularly hazardous conditions for unsuspecting or in- 
attentive drivers. The formation of ice and frost on 
bridge decks, while the rest of the traveled way remains 
free of ice and frost, isa common phenomenon. 

A new publication from TRB points out that there 
are 25 000 accidents, which cost $80 million, each year 
due to ice and frost in the United States. NCHRP Re- 
port 182, Economic Evaluation of Ice and Frost on 
Bridge Decks, says, ‘‘Numerous countermeasures have 
been used, and others have been considered and some- 
times researched. However, attempts to justify their 
additional costs on a rational basis have not met with 
much success. As a consequence, development work 
has been hampered, countermeasures have been tried 
and then abandoned in the belief that they were too 
costly, and others may not be getting the attention 
they deserve because of lack of information regarding 
their cost/benefit relationships.”’ 

NCHRP Report 182 describes a type of cost/benefit 
analysis that estimates the cost savings that can accrue 
as a result of accident reduction by applying special ice- 
and frost-control systems on highway bridges. The 
methodology was developed by researchers at the Mid- 
west Research Institute, Kansas City, Missouri, under 
NCHRP Project 6-11. 


The report will be interesting and useful to highway 
maintenance engineers and others involved in selection 
of countermeasures for control of localized ice and 
frost on bridge decks. Testing the method on the lim- 
ited amount of usable data that could be found in the 
literature and through contact with state highway and 
transportation agencies gave encouraging results. 

The fact that bridge decks become coated with frost, 
ice, Or snow sooner and more often than the approach 
pavement is well known, and the mechanics are well 
understood. Also, the extent of localized icing varies 
widely not only between states but also between loca- 
tions and between bridges. These variations are related 
to the microclimate associated with an individual bridge, 
as well as to other roadway and traffic factors. These 
factors, in combination with an icy pavement condition, 
can contribute to accident frequency. The bridge itself 
has added importance because it presents the driver with 
special hazards, such as bridge abutments, narrower 
roadways, and the lack of an escape route. Because of 
the localized nature of the problem, a meaningful uni- 
versal statement about the cost/benefit of icy bridge 
maintenance has not been possible. 

The report concludes that the cost/benefit method- 
ology developed by Midwest Research Institute is com- 
prehensive in scope and has the flexibility to represent 
a variety of situations and countermeasure systems. The 
application of the methodology to sample cases takes into 
account geographical variations, and the authors present 
a technique to estimate the exposure times to various 
road surface conditions. 

The authors point out that highway engineers who 
wish to apply the methodology and bridge model should 
develop for their own areas of interest more precise ac- 
cident data bases with regard to location (bridges) and 
road surface conditions (frost, localized ice, and so on). 
These data bases can be generated by using the data col- 
lection procedures described in the report. 


Two NCHRP Reports Designed to Aid States 
in Planning for Freight Transportation 


State and federal governments are becoming increasingly 
involved in freight transportation planning because of 
land settlement issues, energy and environmental con- 
siderations, and railroad bankruptcies. Because freight 
transportation is a relatively new subject, state depart- 
ments of transportation are often not familiar with the 
kinds of freight data needed for such planning. Little is 
generally known about currently available data or about 
their reliability, their compatibility among different 
sources, their temporal continuity, their units of aggre- 
gation, and their costs. . 
Recognizing that knowledge of data sources is indis- 
pensable to sound planning, NCHRP entered into a 
contract with Roger Creighton Associates, Inc., of Del- 
mar, New York, and R. L. Banks and Associates, Inc., 


of Washington, D.C. The researchers were charged with 
identifying and ranking data essential to freight trans- 
portation planning and with building a core of knowl- 
edge about these data that would be useful to those 
engaged in such planning at the state level. 

The findings of this research have now been published 
by TRB in NCHRP Report 177, Freight Data Require- 
ments for Statewide Transportation Systems Planning: 
Research Report, and a companion report, NCHRP Re- 
port 178, Freight Data Requirements for Statewide 
Transportation Systems Planning: User’s Manual. 

The User’s Manual presents guidance for identifying 
data requirements, obtaining primary and secondary data, 
and managing data. The User’s Manual contains an ex- 
tensive catalog of existing freight data sources in the form 
of an appendix. The Research Report presents an assess- 
ment of freight data requirements, data availability, and 
unmet data needs in relation to current problems and 
issues. The information is presented by mode for various 
planning stages (i.e., initial, intermediate, and advanced), 
by data category (e.g., traffic flow), and by planning ac- 
tivity (e.g., economic evaluation). The report also out- 
lines strategies to develop data collection activities. Al- 
though this research focused on data needs, a useful 
state-of-the-art summary of techniques for demand esti- 
mation, modal-choice modeling, network analysis, eco- 
nomic evaluation, and estimation of impact is included 
in the appendix. Both reports cover highway, rail, water, 
air, and pipeline modes of transportation. 


INDUSTRY 


New System Keeps Trucks From 
Sticking in Ice and Mud 


A new electronic differential control system that acti- 
vates individual wheel brakes to control wheel spin has 
been tested by the lowa Departrnent of Transportation 
(lowa DOT) on one heavy-duty and six lighter dump 
trucks. The ElecTrac system, manufactured by Detroit 
Automotive of Aspro, Inc., was investigated to deter- 
mine its potential in increasing tractive ability, reducing 
maintenance, and decreasing costs. According to lowa 
DOT Fleet Manager William Thomas, when the first 
units were acquired in 1977, state officials decided to 
test the system in an attempt to achieve better tractive 
effort on ice and snow. 

ElecTrac is an engine-limited differential. It only 
functions during a spinout rather than every time the 
vehicle turns a corner (e.g., in aclutch pack) or any 
other time the truck does not need traction assistance. 
The amount of braking is claimed to be small and, at 
such low speeds, the wear on the brakes is unmeasurable. 

The wheels are controlled by a simple computer that 
gets wheel-speed data from sensors that read notched 
drums on the wheels. The system requires that two ma- 23 
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7 Inline hydraulic boosters were 
fitted to the trucks to operate the 
antispin system. 


2 Sensors on the wheels read wheel- 
speed data from notched drums and 
transmit the information to a central 
computer that te//s the wheel to ap- 
ply the brake when /oss of traction 
is imminent. 


3 The heavy-duty dump truck and 
snowplow unit was converted to 
electronic differential control system 
to prevent wheel spin. Six lighter 
trucks are also being evaluated by 
lowa Department of Transportation. 


jor things occur before it commands the fast-turning 
wheel to apply the brake: the wheel must be accelerating 
above a predetermined rate (nominally 0.22g), and it 
must be turning faster than the wheel on the other end 
of the axle by aratio of 1.5:1. The application of the 
brake directs the torque to the slower or stopped wheel. 
As the brake slows the fast wheel, the slow or stopped 
wheel should begin to turn. The power change is carried 
out while the drive line continuously turns in the same 
direction. 

The heavy-duty dump truck modified by lowa DOT 
is also a snowplow unit. It has an ElecTrac on the drive 
shaft that controls both axle spinout and weight shift. 
This unit was converted to allow comparison of the new 
truck with similar trucks fitted with NoSpin and tandem- 
lock controls. The heavy-duty trucks now in use by lowa 
DOT have mechanical locking differentials in the rear and 
inter axle. Although these have performed well, snow 
plows impose a heavy stress on the vehicles. |f the 
ElecTrac can offer equivalent traction, the higher pay- 
load and potentially lower maintenance will benefit not 
only highway departments but also line-haul carriers. 

Initial results have been good, and Ray Bloomfield, 
lowa state maintenance engineer, says that the depart- 
ment is contemplating the purchase of some additional 
units when new trucks are purchased. 


FOREIGN 


BART System Wins Praise From Japanese 
at Discoveries Symposium in Tokyo 


The controversial Bay Area Rapid Transit (BART) Sys- 
tem was the subject of discussion at a session of the 
Discoveries Symposium International 1976 held at the 
Hotel Okura in Japan by the International Association 
of Traffic and Safety Sciences (IATSS). It was strongly 
defended by Japanese traffic engineers in the face of 
some doubts expressed by Wilfred Owen, senior fellow 
of the Brookings Institution, Washington, D.C. Owen, 
who is a consultant for the International Bank for Re- 
construction and Development and the Asian Develop- 
ment Bank and who is intimately familiar with the 
development of urban transportation in many countries, 
including Japan, told the meeting that passenger rider- 
ship on BART was approximately half the number 
projected, that the system accommodates no more than 
2 percent of the daily traffic volume in the Bay Area, 
that construction costs were very high, and that, as a 
consequence, operating costs are running deeply in the 
red. Owen pointed out that it was important to coordi- 
nate urban transportation with other urban systems. 

Commentator Namiki Oka put forward the view that 
evaluation of BART at this juncture may be premature, 
saying ‘‘Certainly there are many deviations from the 
original plan, but by what means or effort the system 
could win acceptance from the citizens is a matter being 
actively studied. To take the point further, when com- 
pared with projects in Tokyo in which the unit construc- 
tion cost is nearly six times as high as that of BART and 
yet performance is adequate, it is apparent that there is 
ample room for an evaluation of BART.” 

Professor Masaki Koshi suggested that the abundant 
freeways and parking lots in the Bay Area could be one 
reason for BART's reduced use. Conversely, in Tokyo, 
where facilities for automobile traffic are inadequate, 
railways that offer a lower quality of service than that 
of BART are heavily patronized. 


Subway Link to London’s Heathrow Airport 
Relieves Urban and Motorway Congestion 


More than 25 percent of the 23 million passengers who 
use London’s Heathrow Airport each year are now 
traveling on an underground link that was opened on 
December 16, 1977, after more than 30 years of plan- 
ning. London Transport’s Piccadilly Line had gone to 
within 5.6 km (3.5 miles) of the airport for many years, 
but the need for shuttle buses from the terminal to the 
Hatton Cross station, which was at that time the end 

of the line, made travel by subway from Heathrow to 
central London unattractive to most passengers. 


Heathrow's three terminals are situated in a roughly 
triangular area, within which Heathrow Central Under- 
ground Station has been built 13.4 m (44 ft) below 
ground. Escalators carry airline passengers to the ticket 
hall, where tickets are bought either at windows or from 
vending machines. A push-button journey planner dis- 
plays on a television screen, in English, French, and 
German, the best route to every station on the Under- 
ground system. Moving walkways connect the ticket 
hall with the three airport terminals. 

Journey times, allowing for waiting times and en- 
trance and exit times to the station, are 32 min to 
Hammersmith, 47 min to Piccadilly Circus, and less 
than 1h to the King’s Cross and Euston main-line 
railroad stations. 

Of air passengers who use Heathrow Airport, 34 per- 
cent start or finish their journeys in central London, 30 
percent elsewhere in London and its outer suburbs, and 
the remaining 36 percent in the rest of the United King- 
dom. When the only surface access was by road, the 
great majority of London travelers and at least half the 
others used the roads that link central London and 
Heathrow, mainly the M4 motorway. 

The motorway, to which the airport is linked by a 
spur road, has three traffic lanes in each direction, which 
narrow to two lanes on the approaches to central London. 
The motorway then comes to an end and traffic con- 
tinues over ordinary urban streets into central London. 
Severe congestion frequently occurs, particularly on the 
approaches to and exits from the inner areas of London 
and especially in the morning and evening commuter 
peak hours. Journey times by private automobile, taxi, 
or airline coach over the 26 km (16 miles) between 
central London and Heathrow are unpredictable. 

Roadway congestion also occurs within Heathrow 
Airport itself. The three air terminals are located in a 
densely developed central area that lies between the 
runways and is reached by road tunnels under them. At 
peak times congestion occurs within the central area and 
through the access tunnels. 

Says E. R. Ellen, the chief transport planning officer 
of London Transport, in a recent article in The Chartered 
/nstitute of Transport Journal, ‘'One of the main benefits, 
in planning terms, of the Underground extension is to 
divert traffic from road to rail. This will help to contain 
the problem of road capacity as airport activity continues 
to grow.’’ Heathrow is the world’s first international air- 
port to be directly linked with the Underground railway 
system of a major capital city, says Ellen. 
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Prayer and Planning 
Are Answers to 
Maintenance Problems, 
Says Louis G. O’Brien, 
Pennsylvania’s 
Maintenance Director 


How do you go about handling the highway maintenance 
program for a 72 000-km (45 000-mile) highway system 
that handles 11 750 000 vehicle km/d (7 344 000 vehicle- 
miles/d), requires 10 500 employees, and has a $388 mil- 
lion budget for fiscal year 1978-79 and a backlog of $855 
million in maintenance work? 

“Well, | pray a lot,’ is the quick answer given by Louis 
G. O'Brien, assistant chief engineer and director of main- 
tenance for the Pennsylvania Department of Transporta- 
tion (PennDOT). “In all seriousness, we at PennDOT are 
fortunate in having a group of loyal, dedicated, and hard- 
working staff members. From the head of the department 
right down to the highway maintenance workers, we all 
try to do our best each day to meet the challenges that 
face highway maintenance people. 

“PennDOT has had some real unplanned challenges— 
Hurricane Agnes in 1972, which closed 600 km (375 
miles) of roads and disabled 269 bridges; the Johnstown 
flood of 1977; two horrendous winters back to back in 
1976-77 and 1977-78, the latter of which cost PennDOT 
$85 million; all on top of a fiscal crisis that has shut 
down capital construction since July 1977. But opera- 
tions people in other transportation areas face similar 
problems. It is this similarity that TRB is addressing 
by getting nonhighway managers on operation and main- 
tenance committees.’ 

How do you organize and allocate scarce resources 
and control, which are problem areas faced by many? 

“Research, sponsored by TRB, is a logical way to 
go,’’ says O’Brien, who should know. He bacame 
PennDOT's director of maintenance in 1968, just in 
time to attend the first TRB (then HRB) Highway 


Maintenance Management Workshop at Ohio State 
University. ‘It was this workshop that led me to 
believe that a highway maintenance management (HMM) 
system would be the solution to the problem of defining 
goals, developing resource requirements, facilitating 
planning, monitoring work progress, and feeding back 
information for adjusting work programs.”’ 

At the second TRB HMM Workshop at the Univer- 
sity of Illinois in 1972, Lou O’Brien was a participant, 
and he organized and chaired the third workshop in 
Las Vegas in 1975 while serving as chairman of the TRB 
Committee on Maintenance and Operations Management. 
“Today's fiscal crunch in most highway and transporta- 
tion departments has made working smarter, not harder, 
amust. Many of the research activities that TRB and 
others are pursuing aim at this concept,’’ says O’Brien. 

After graduation from Villanova University with a 
degree in civil engineering, O’Brien worked for 1 year 
with the Philadelphia Electric Company before joining 
the Pennsylvania Department of Highways (now Penn- 
DOT) in 1957 as a resident construction engineer. In 
1962 he became assistant district construction engineer 
in the Philadelphia District. In 1965, the need to expe- 
dite interstate design sent O’Brien to a design liaison 
assignment at the Philadelphia Interstate office, where 
he worked on the design development of the express- 
way system. 

His next promotion came in 1966 to the position of 
regional construction engineer for the eastern half of 
the state for the Bureau of Construction. As regional 
engineer, he was responsible for handling special con- 
struction engineering problems, project records, docu- 
mentation, and work order processing. He was trans- 
ferred back to the Philadelphia District in 1967 and 
promoted to assistant district engineer in charge of 
preconstruction. 

After one year of working on reorganization and es- 
tablishment of performance goals, O’Brien was promoted 
to assistant chief engineer and director of the Bureau of 
Maintenance in August 1968. Here he is responsible for 
the highway maintenance and equipment management 


program, permits, outdoor advertising and junkyard 
control, and the civil defense and emergency planning 
functions. 

In his new capacity, O'Brien plunged into the devel- 
opment of a comprehensive HMM system that features 
performance budgeting, computer terminal transmission 
of payroll and production information, production per- 
formance reports for each foreman as well as each coun- 
ty, the use of exception reporting for district manage- 
ment, and a manpower work-balancing scheme. The 
bureau is now developing an equipment management 
system to complement the HMM system. 

O’Brien has written many papers and articles on high- 
way maintenance and its management. One of his most 
challenging duties is that of emergency disaster coordi- 
nator for PennDOT because it requires a quick response 
under abnormal conditions. Since 1972, PennDOT has 
been involved in eight such emergencies. 

Since joining PennDOT, O’Brien has studied at the 
Wharton School of the University of Pennsylvania and 
has received his master’s degree in governmental admin- 
istration. He is chairman of the TRB Committee on 
Maintenance and Operations Management and of the 
American Association of State Highway and Transpor- 
tation Officials’ Task Force on Maintenance Manage- 
ment. He is amember of the American Society of 
Highway Engineers. 


Road and Rail Can 
Play Cooperative and 
Energy-Saving Part in 
Providing Nation’s 
Transportation, Says 
T. B. Hutcheson 


Although his life’s career has been in railroading, Thomas 
B. Hutcheson, assistant vice president for engineering 
and maintenance-of-way and chief engineer, Seaboard 
Coast Line Railroad Company, has a realistic view of the 


interlocking roles of various transportation modes. 

“My principal concern with the nation’s transporta- 
tion system today has to do with the fact that, in both 
the rail and the highway mode, not only is the physical 
structure loaded to or beyond its capacity but the fund- 
ing sources also appear to be inadequate for both main- 
tenance of the physical plant and provision for future 
needed growth. The principal work for the next decade 
should be directed to keeping the load imposed on these 
systems to a reasonable level, given the available mate- 
rials, and restructuring the regulations so as to allow 
these two modes to work together at a profitable and 
energy-efficient level that will provide the nation with 
its required transportation,’’ says Hutcheson. 

A native of Gloucester, Virginia, Hutcheson received 
his B.S. degree in mechanical engineering from Virginia 
Polytechnic Institute (VPI) in 1935 and is also a grad- 
uate of the Harvard Business School's Advanced Man- 
agement Program. He joined the staff of the Seaboard 
Air Line Railroad, as it was then called, immediately 
after graduation from VPI. In January 1942, he entered 
the U.S. Army as a lieutenant in the Coast Artillery 
Corps and served in Hawaii as a battery officer and on 
coastal defense until 1945, when he was assigned to 
Okinawa. He spent his time on Okinawa, with the rank 
of major, in freight handling and then was transferred 
to Korea after the Japanese surrender. 

In December 1945, Hutcheson returned to the Sea- 
board Air Line Railroad as an assistant division engineer, 
and in 1947 he was appointed assistant to the chief 
engineer with responsibility for the system’s mainte- 
nance program. In July 1949, he was appointed assistant 
chief engineer and was responsible for the design and 
construction activities of the railroad and for the day- 
to-day administration of its Engineering Department. 

On January 1, 1958, Hutcheson became vice president 
and chief engineer of Seaboard Air Line Railroad and 
served in that capacity until July 1967, when the Atlantic 
Coast Line Railroad was merged with Seaboard to pro- 
duce Seaboard Coast Line Railroad Company. Since 
that time Hutcheson has served as assistant vice president 
of engineering and maintenance-of-way and chief engi- 
neer; he is responsible for all engineering matters per- 
taining to the company. 

He became interested in the work of TRB in 1974 
when he was appointed a member of the Railroad Over- 
view Committee, created to advise TRB on how it might 
best involve the rail transportation industry in its work. 
While engaged in the work of this committee, he was a 
member of the Study Advisory Committee, which met 
to conduct its Rail Research Study in Woods Hole, 
Massachusetts, in summer 1975. He also participated 
in that study as a discussant and assisted in reviewing 
the papers that resulted from the Rail Research Study. 
He is currently chairman of the TRB Committee on 
Railway Systems and serves on the TRB Group 2 
Council. 

A fellow of the American Society of Civil Engineers 
and past president of its Norfolk (Virginia) branch, 
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Hutcheson has devoted a great deal of his time and 
expertise to railroad-related groups, such as the Amer- 
ican Railway Engineering Association and the Associa- 
tion of American Railroads (AAR). Since 1974 he has 
served as a member of AAR’s Research Committee, 
which guides the AAR Research Department in devel- 
oping its program. 

His faith in the future of the American railroad sys- 
tem is as strong today as it was when he joined Seaboard 
more than 40 years ago. As he told a group of engineers 
recently, ‘The railroads have a unique contribution to 
make. They have great potential for growth in amount 
of freight handled without adding to the already critical 
problems of urban congestion, land use, and air pollu- 
tion. They have been, and can continue to be, a major 
factor in easing the pressures of inflation and in efficient 
use of energy.” 

“The rail industry, if it keeps abreast of technology 
and adapts to changing conditions, offers almost un- 
limited possibilities to ensure the smooth flow of mod- 
ern commerce. In fact, without strong railroads, the 
country will not grow as it might. For these reasons, 

a healthy rail system is essential.”’ 


Meetings | 


Cutting Down on Traffic Noise 


The TRB Committee on Transportation-Related Noise 
will hold a conference on Highway Traffic Noise Miti- 
gation in November in California. The conference will 
examine the following areas: case histories of barrier 
projects, community interactions in barrier projects, 
nonbarrier mitigation of roadway noise, new barrier 
design tools, barrier materials, and barrier systems. De- 
tails about the week-long conference, which will be 
open to the public, may be obtained from Stephen 
Blake, Transportation Research Board, 2101 Consti- 
tution Avenue, N.W., Washington, DC 20418, tele- 
phone 202-389-6110. 


Computer Simulation Conference 
Planned for Toronto in July 1979 


A call for papers has been issued for the 1979 Summer 
Computer Simulation Conference (SCSC) to be held in 
Toronto, Ontario, July 16-18, 1979. Original technical 
papers on all aspects of computer simulation are so- 
licited, including but not limited to the physical, chem- 
ical, environmental, life, managerial, and social sciences. 

The deadline for three- to five-page double-spaced 
abstracts or summaries is November 1, 1978; notifica- 
tion of acceptance or rejection will be sent by December 
15, 1978. Complete camera-ready manuscripts for pub- 
lication in the conference proceedings are due by Febru- 
ary 15, 1979: Send abstracts to Leon Levine, Program 
Chairman, 1979 SCSC, Computer Science Department, 
University of California at Los Angeles, Los Angeles, 
CA 90024. 

SCSC is an annual event; 1979 marks the tenth anni- 
versary of the conference. It is sponsored principally by 
the Society for Computer Simulation, the Instrument 
Society of America, the American Meteorological So- 
ciety (AMS), and SHARE (an 1BM user's group) and 


draws particpants from throughout the world who are 
interested in expanding the use and applications of com- 
puter simulation to solving difficult and dynamic so- 
cietal and world problems. 

For further information on the 1979 SCSC and pos- 
sible exhibits, contact A. J. Schiewe, General Chairman, 
1979 SCSC, c/o Aerospace Corporation, P.O. Box 
92957, Los Angeles, CA 90009. 


Symposia on High-Strength Concrete 
and Deterioration Announced by ACI 


The American Concrete Institute (ACI) is planning two 
major symposia during its annual meeting, which will be 
held in Milwaukee, Wisconsin, March 18-23, 1979. 

The symposium on Practical and Potential Applica- 
tions of High-Strength Concrete will emphasize the 
practicality and economy of high-strength concrete in 
the range of 48 MPa (7000 psi) and upwards. Subjects 
are expected to include field experience with high- 
strength concrete (problems and solutions), innovative 
design concepts that use high-strength concrete, quality 
control for high-strength concrete at the ready-mix 
plant and in the field, engineering properties of high- 


strength concrete in relationship to design and construc- 


tion, cost advantages of using high-strength concrete, 
economics of high-strength concrete, and current and 
needed research. 

The symposium on Deterioration of Concrete will 
be sponsored by the Wisconsin chapter of ACI, with 
a view to providing a forum for dissemination of infor- 
mation regarding causes and prevention of deterioration 
of concrete. 

The general topics to be covered are deterioration of 
concrete exposed to sulphate soils, sea water, sewage, 
chemical plants, paper mills, and so on; deterioration 
of bridge decks, parking garage floors, pavements, and 
so On; investigation and repair of deteriorated concrete; 
case histories of performance and failure investigation; 
and new research. 


Information on these symposia may be obtained from 


the American Concrete Institute, P.O. Box 19150, Red- 
ford Station, 22400 West Seven Mile Road, Detroit, 
Ml 48219. 


Illinois Traffic Engineering 
Conference Scheduled for October 


The Thirty-first Annual Illinois Traffic Engineering Con- 


ference will be held on Thursday and Friday, October 
19-20, 1978, in the Illini Union, on the campus of the 
University of Illinois at Urbana-Champaign. 

The Program Committee has developed conference 
sessions that will be relevant and informative to people 
who are interested in traffic and transportation engi- 


neering. Details of the conference may be obtained 
from John E. Baerwald, 418 Engineering Hall, Univer- 
sity of Illinois, Urbana, |L 61801. 


Urban Transportation and Planning Meeting 
Will Be Held in Israel in December 


Harold L. Michael, past chairman of TRB and professor 
in the School of Civil Engineering, Purdue University, 
and John E. Baerwald, a member of TRB's Division B 
Council and director of the Highway Traffic Safety 
Center, University of Illinois, will be among the guest 
lecturers at a conference on integration of traffic and 
transportation engineering in urban planning to be held 
in Tel Aviv, Israel, December 17-22, 1978. 

Discussions will take place on finding low-cost solu- 
tions to air and noise pollution, reducing fuel consump- 
tion, lessening traffic congestion, and promoting in- 
creased road safety. Town planners and transportation 
engineers will discuss the physical design of systems to 
move people and goods; vehicle design, town planning, 
and environmental topics will be featured as well as 
public transportation and traffic engineering issues. 


Although the conference will be conducted in English, 


simultaneous translation will be available in French, 
Spanish, German, and Hebrew. Extensive sightseeing 
tours will be offered in conjunction with the conference. 

Further information may be obtained from the Con- 
ventions Department of the Israeli Tourism Adminis- 
tration, 488 Madison Avenue, New York, NY 10022, 
telephone 212-754-0146. 


Meeting on By-Products and Waste 
in Civil Engineering Set for Paris 


An |nternational Conference on the Use of By-Products 
and Waste in Civil Engineering will be held at the Inter- 
national Center, Porte Maillot, Paris, France, November 
28-30, 1978. The conference is organized by the Central 
Laboratory for Bridges and Roads and the National 
Bridges and Roads School, and it is sponsored by the 
Permanent International Association of Road Congresses 
(PIARC) and the International Union of Testing and Re- 
search Laboratories for Bridges and Structures (RILEM). 
American sponsors include the American Society for 


Testing and Materials’ Committee on Resource Recovery, 


the Bureau of Mines, the U.S. Department of Energy, 
the U.S. Environmental Protection Agency, and the 
Federal Highway Administration. 

The program will cover organic waste, sludges, phos- 
phogypsum, slags, fly ash, incinerator refuse, and mining 
waste. Visits to research laboratories and construction 
sites are being arranged. 

Further information may be obtained from Europe- 


Congres, 33 Boulevard Malesherbes, 75008 Paris, France. 
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TRB Experts Prominent 

in New Manual 

on Transportation 
Engineering 

Introduction to Transportation Engineering. Everett C. 
Carter and Wolfgang S. Homburger. Institute of Trans- 


portation Engineers. Prentice-Hall, Englewood Cliffs, 
NJ 07632. 260 pp. $19.95. 


Everett Carter, coauthor of this new volume on transpor- 
tation engineering, is director of the Transportation 
Studies Center and professor of civil engineering at the 
University of Maryland. He is chairman of TRB’s Com- 
mittee on Motorist Services and a member of the Special 
Committee on the Air Transport Activities of TRB, as 
well as an NCHRP project panelist. Wolfgang S. Hom- 
burger is aresearch engineer and lecturer at the Institute 
of Transportation Studies, University of California, 
Berkeley. 

K. B. Johns, TRB’s Engineer of Traffic and Operations, 
reviewed the manuscript and commented on the first 
draft. Other TRB members involved in the publication 
included Melvin B. Meyer, Donald G. Capelle, Donald 
E. Cleveland, Allen R. Cook, Matthew J. Huber, Charles 
J. Keese, Harry E. Lampe, Burton W. Marsh, Woodrow 
W. Rankin, and Gilbert T. Satterly, Jr. 

The volume, designed as a guide to the complex and 
rapidly expanding field of transportation engineering, 
offers comprehensive coverage of basic material as well 
as detailed attention to the different elements of the 
subject. The text identifies the many interdisciplinary 
activities and responsibilities that are embodied in the 
transportation field. It provides an up-to-date introduc- 
tion to the planning, design, and operations of both 
highways and transit. 

An outstanding feature of the book is the detailed 
examination of administration, staffing, parking admin- 
istration and finance, and transportation engineering 
activities. Transportation planning is examined from 
both the regional and the urban viewpoints and includes 
the multimodal systems approach. The growing need 
for workable and economical modes of public transit is 
addressed in two chapters on mass transit systems and 
urban transportation planning. In addition to a thor- 


Bookshelf 


ough analysis of basic subject material in the field, the 
book covers areas of growing importance in transporta- 
tion engineering, such as safety, regulations, and en- 
vironmental concerns. 


Civil Engineering Manual 
on Intercity Transport 


Intercity Transport. Tom Rallis. Halsted Press, John 

Wiley and Sons, Inc., 1 Wiley Drive, Somerset, NJ 

08873. 232 pp. $27.50. 
“Even if the hunting and agricultural life 15 OOO or 
10 O00 years ago used the sledge and the canoe, it was 
not until 3000 BC that land and water transport really 
advanced, through the horse-drawn carriage and the 
sailing boat.’’ From these beginnings Tom Rallis, senior 
lecturer and research fellow at the Technical University 
of Denmark, relates the progress of transport through 
merchant trails; kings’ roads and military roads in China, 
Persia, and Rome; the Silk Route from Canton in China 
to Rome via Samarkand, Babylon, and Alexandria; horse- 
drawn wagon routes in England in the thirteenth century; 
and so on up to the sophisticated commercial aviation 
networks of today. 

Although this book is intended for students who want 
to know something about the various modes of intercity 
transport—shipping, railways, public road transport, pipe- 
lines, and air transport—its readable style and mass of 
interesting information in each chapter make it desired 
reading for the most expert individual in the field of 
transportation. 

The first chapter presents a concise review of the evo- 
lution of the various transport modes—land, sea, and air— 
up to the present. In chapter 2, an analysis of safety, 
noise, and air pollution problems is given, and formulas 
and tables for evaluating and measuring the disturbances 
and operational characteristics are included. The discus- 
sion of this chapter is later used in capacity calculations 
(chapter 3) and in evaluation procedures (chapter 5). 


Chapter 3 is devoted to the calculation of delays to 
traffic caused during peak hours. The costs of invest- 
ment and operation are analyzed in chapter 4: the au- 
thor explains the normal tariff policy and considers it 
in the context of location problems, the form of a net- 
work, and operation scheduling. , 

Chapter 5 presents some new forecasting models for 
passenger and freight transport. These are illustrated in 
evaluation procedures from actual transport system 
problems, such as the location of new ports and airports, 
the operation of railway systems, and the construction 
of new transport corridors or tunnels or bridges where 
it is important to relieve airports and highways of heavy 
traffic, possibly by the use of high-speed railways or 
pipelines. 


Synthesis of 
Transportation Issues 


Transportation Management, Economics, Policy. John L. 


Hazard. Cornell Maritime Press, Inc., Box 109, Cambridge, 


MD 21613. 608 pp. $16.00. 


This new book on transportation management, econom- 
ics, and policy, written by John Hazard, professor of 
Transportation at Michigan State University, is a synthe- 
sis that draws on a number of underlying fields and dis- 
ciplines, primarily economics, engineering, and legal and 
policy studies. The objective of the author’s functional 
approach is to provide enough conceptual and substan- 
tive information that the reader can systematically weigh 
the alternatives and reach his or her own solution. 

The scope of the book is relatively broad. All of the 
principal passenger and freight modes are covered: rail- 
road, pipeline, waterborne (ocean, inland, Great Lakes, 
and St. Lawrence), and highway (automobile, truck, and 
bus). The carriers are brought together in issues con- 
cerning urban transportation and urban intermodal 
problems. Final chapters cover government plans and 
policies and the outlook for the future. 

While the book was designed primarily to meet the 
needs of professional engineering majors, it will be useful 
to others. Teachers of transportation engineering, eco- 
nomics, geography, urban planning, and public adminis- 
tration should find it a useful supplement. Although 
there are sufficient issues in Professor Hazard’s book to 
be of interest to practicing professionals in the field, it 
is written with a view to being comprehensible to the 
informed layman, the nonspecialized manager, and 
government policy officials. 


British Manual on 
Concrete Roads 


Guide to Concrete Road Construction. U.K. Transport 
and Road Research Laboratory, Crowthorne, Berkshire, 
England. $5.00. 


This is the third edition of a publication first produced 


in 1949 under the title Questions and Answers on Con- 
crete Road Construction by the then Road Research 
Laboratory and the Cement and Concrete Association. 
The Cement and Concrete Association is again copub- 
lisher of the new edition, with assistance from the High- 
way Engineering Directorate of the U.K. Department of 
Transport. 

The question-and-answer format has been retained in 
the third edition, but the text has been completely re- 
vised and rearranged. The topics covered include major 
sections on subgrades and subbases; concrete and quality 
control; plant, equipment, and construction; and main- 
tenance. Both fixed-form paving and slip-form paving 
methods are dealt with. The guide aims at helping the 
engineer to construct and maintain concrete pavements 
in accordance with British specifications. 

References to more extensive reading, for those who 
wish to know more about the background to aspects of 
construction, are made in the various sections. The pub- 
lication is intended primarily as a concise guide for high- 
way engineers, but the interests of those engaged in sim- 
ilar work, for example, factory flooring, parking facilities 
and container depots have been taken into account as far 
as possible. 


, 


AAPT Proceedings Offered 


Proceeding of Technical Sessions: 1977 Annual Meeting, 
Association of Asphalt Paving Technologists. University 
of Minnesota, 155 Experimental Engineering Building, 
208 S.E. Union Street, Minneapolis, MN 55455. 667 pp. 
$25.00. 


Volume 46 of the Association of Asphalt Paving Tech- 
nologists’ proceedings contains the papers and discussions 
presented at the technical sessions of its annual meeting 
held in 1977 in San Antonio, Texas. The authors of the 
papers are acknowledged experts in the field of asphalt 
paving technology; the papers present information and 
data on past studies and current research. 

Papers and discussions deal with methods of relating 
asphalt and asphalt mix properties to the performance 
of pavement sections; identification of asphalt aggregate 
properties that affect adhesion to aggregate; use of 
Marshall equipment to prepare emulsion-stabilized 
mixes; effect of carbon black, bottom-ash sintered coal, 
sulfur, and reclaimed rubber on asphalt mixes; in-place 
recycling of asphalt pavements; gussasphalt performance 
in Pennsylvania; and the effect of film thickness, voids, 
and permeability on the age hardening of an asphalt 
mixture. 

There are 116 pages devoted to papers and discussions 
for asymposium on Vibratory Compaction of Asphalt 
Pavements. It includes papers on the theory of vibratory 
compaction and its practical use in the United States, 
the Netherlands, and France. Emphasis is also placed 
on heavy-duty pavements such as the New Jersey Turn- 
pike and airfield pavements. 31 
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PRECAST 
SEGMENTAL 
BOX GIRDER 
BRIDGE MANUAL 


> POST-TENSIONING ae 
INSTITUTE 


Building 
Box Bridges 


Precast Segmental Box Girder Bridge Manual. Prestressed 
Concrete Institute, 20 N. Wacker Drive, Suite 1820, 
Chicago, |L 60606, or Post-Tensioning Institute, 1701 


East Lake Avenue, Suite 375, Glenview, |L 60025. 124 pp. 


$12.00 ($8.00 to PCI or PT! members). 


This new manual provides detailed design and construc- 
tion procedures for precast prestressed segmental box 
girder bridges—a type of bridge design that is enjoying 
very rapid acceptance at the moment and whose advan- 
tages ensure increasing use in the years ahead. 

Particularly economical in the span range from 30 to 
120 m (100 to 400 ft), the technique offers the benefit 
of plant casting of segments: a high level of quality con- 
trol, relative immunity to weather conditions, units 
erected at full design strength for greatly reduced creep 
and shrinkage, and rapid construction without falsework. 
Prestressing creates a highly durable deck through pre- 
compression of concrete and reduction of cracking. 

The manual includes typical design examples with 
detailed calculations and is fully illustrated with photo- 
graphs and line drawings. Contents include the devel- 
opment of precast segmental bridge construction in 
Europe and its application in Canada and the United 
States; recommended segment dimensions and design 
details; design aspects, including shrinkage and tem- 
perature differential, as well as analysis and correction 
of deformations to control structural geometry; design 
considerations relating to fabrication, transportation, 
and erection of segments; detailed procedures and cal- 
culations for a three-span bridge; and an appendix that 
contains tentative design and construction specifica- 
tions, asummary of existing bridge sections in the 
United States and Canada, and references. 


Design and Use of Porous Pavements 


Porous Pavement. Edmund Thelen and L. Fielding Howe, 
Jr. Franklin Institute Press, Box 2266, Philadelphia, PA 
19103. 98 pp. $6.50. 


This new book explains the properties, development, de- 
sign, and installation of what is described as an innova- 
tive, ecologically sound paving method that prevents 
runoff and floods. Written for landscape architects, site 
engineers, environmentalists, architects, developers, pav- 
ing contractors, and urban planners, the paperback vol- 
ume incorporates a design manual. 

Porous pavement is said to be one solution to what 
has been until now an inherent problem of pavement 
construction. The method permits falling rain to be 


absorbed and does not interfere with normal drainage. 
It consists of an open-graded asphalt over an open- 
graded aggregate base over a draining soil; it retains pre- 
cipitation, adding it gradually to the ground water and 
thus averting runoff and floods. Porous pavement is 
skid resistant under both wet and dry conditions; is 
more aesthetically pleasing than conventional pavement 
since’curbs, gutters, and drains are not needed for run- 
off control; and increases visibility of traffic markings 
on rainy nights, as well as eliminating puddles. 


Energy and the Cities 


Energy Problems and Urban and Suburban Transport. 
Organization for Economic Cooperation and Develop- 
ment, Paris. 60 pp. $5.00. 


A combination of measures designed to bring about en- 
ergy savings with a minimum of regulation and impact 
on work and travel patterns is discussed in this report 
by an international group of road research experts. 
Road transport accounts for about 75 percent of the 
total transport fuel used in countries that are members 
of the Organization for Economic Cooperation and 
Development. According to diverse scenarios envisaged, 
which ranged from the crisis situation to the medium 
term, the experts examined such issues as procedures 
for the analysis of energy conservation, curfews, in- 
creased gasoline taxes, public transport efficiency, 
energy systems not produced by oil, traffic manage- 
ment as a tool for energy conservation, improved ve- 
hicle technologies, and strategies for future fuels. 


Papers on Fracture Mechanics 


Proceedings of the International Symposium on Fracture 
Mechanics. University Press of Virginia, Box 3608, 
University Station, Charlottesville, VA 22903. $25.00. 


The International Symposium on Fracture Mechanics 
was held at George Washington University, Washington, 
D.C., September 11-13, 1978. Sponsored by the Office 
of Naval Research, the symposium presented an over- 
view of fracture problems in ship and aircraft structures, 
as well as an international review of the state of the art 
in many areas of fracture mechanics research. Included 
are results of both theoretical and experimental studies 
of fracture and fatigue in a variety of materials and 
structures. Various aspects of fractures are discussed 
for composites, polymers, ceramics, and metallic mate- 
rials under wide ranges of loading and environmental 
conditions. Fracture mechanics technology is reviewed 
through fracture case studies, discussions of recent ad- 
vances in nondestructive flaw detection, and applica- 
tions to nuclear reactors, gas turbines, and rocket 
motors. The book was edited by N. Perrone, H. Liebo- 
witz, and D. Mulville. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Highway Capacity, Traffic Flow, and Traffic Control 
Devices 

Subject areas: traffic control and operations; traffic 
flow; traffic measurements. Transportation Research 
Record 644, 137 pp., $7.80. 


Environmental and Conservation Concerns in Transpor- 
tation: Energy, Noise, and Air Quality 
Subject areas: highway safety; urban transportation 


administration; urban community values. Transportation 


Research Record 648, 76 pp., $4.80. 


Public Transportation in Rural and Suburban Areas 
Subject area: urban transportation systems. Trans- 
portation Research Record 661, 42 pp., $3.00. 


Planning and Design of Rapid Transit Facilities 

Subject areas: transportation economics; urban trans- 
portation systems. Transportation Research Record 
662, 49 pp., $3.40. 


Recent Developments in Bus Transportation 

Subject areas: traffic control and operations; urban 
transportation systems. Transportation Research 
Record 663, 76 pp., $4.80. 


Bridge Engineering: Volume 1 

Subject areas: rail transport; highway drainage; bridge 
design; construction; general materials; general mainte- 
nance; foundations (soils); mechanics (earth mass). 
Transportation Research Record 664, 270 pp., $13.80. 


Bridge Engineering: Volume 2 

Subject areas: rail transport; highway drainage; bridge 
design; construction; general materials; general mainte- 
nance; foundations (soils); mechanics (earth mass). 
Transportation Research Record 665, 262 pp., $13.40. 


HRIS Abstracts 
Vol. 11, No. 3, 236 pp., $12.00. 


To order Transportation Research Board publications 
check the appropriate box on this coupon and circle the 


number. Payment must accompany orders totaling $7 50 
or less, excluding handling and postage charges. Handling 


and postage charges are 10 percent for orders sent by 
surface mail: minimum charge $1.00. Make checks pay- 
able to the Transportation Research Board. Mail to 
Transportation Research Board, 2101 Constitution 
Avenue, N.W., Washington, D.C. 20418. 


Publications $ 
Name 


Highway Capacity Manual: Errata 

The eighth printing of the Highway Capacity Manual 
(HRB Special Report 87) has just been completed. Each 
of the first seven printings was widely distributed, and 
many of these earlier books are still in use. Thanks to a 
diligent effort by staff members in the Office of Traffic 
Operations, Federal Highway Administration, errors in 
these earlier printings have been compiled, and correc- 
tions have been incorporated into the eighth printing. 

To assist users of the first seven printings, TRB has 
now published a leaflet called Highway Capacity Manual: 
Errata, in which corrections are identified by printing 
number. Single copies are available at no cost on request 
to the TRB Business Office, 2101 Constitution Avenue, 
N.W., Washington, DC 20418. 


NEW NCHRP PUBLICATIONS 


Travel Estimation Procedures for Quick Response to 
Urban Policy Issues 


Subject areas: traffic measurements; urban transporta- 


tion administration; urban community values; urban 
land use; urban transportation systems. National Coop- 
erative Highway Research Program Report 186, 70 pp., 
$5.60. 
Use of Polymers in Highway Concrete 

Subject areas: bridge design; construction; general 
materials; general maintenance. National Cooperative 
Highway Research Program Report 190, 77 pp., $5.60. 


Effect of Air Pollution Regulations on Highway Con- 
struction and Maintenance 

Subject areas: bituminous materials and mixes; 
construction; general maintenance. National Coopera- 
tive Highway Research Program Report 191, 81 pp., 
$7.00. , 


OC Catalog of Publications 1978 (free) 

LJ Transportation Research News: 
1) Annual Subscription (©) Single Copy No. 

OC 1978 Directory ($10) 

0 Transportation Research Record 644 648 661 
662 663 664 665 

C1 HRIS Abstracts Vol. 11, No. 3 

DO Highway Capacity Manual: Errata (free) 

LJ] NCHRP Report 186 190 191 


Handling and postage $ 
Agency or affiliation 


Total amount $ 


Street 


O Payment enclosed 


State Zip 


0 Send bill to address given City 
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These abstracts of recent articles, reports, and technical 
papers were selected for their general interest from those 
to be entered in the computer-based information storage 
and retrieval services that are accessible through the 
Transportation Research Board. They are similar in 
source and coverage to those formerly carried in the 
separate publication Transportation Research Abstracts. 
Some of the abstracts were obtained through informa- 
tion exchange agreement with organizations such as the 
National Technical Information Service (NTIS), the 
American Society of Civil Engineers (ASCE), the Ameri- 
can Society for Testing and Materials (ASTM), and the 
U.K. Transport and Road Research Laboratory (TRRL). 
Other abstracts were prepared by the author or taken 
from the document in which the article or report ap- 
peared. The source is indicated at the end of each ab- 
stract. Those that have no indication were prepared by 
TRB staff. To gain access to documents represented 

by these abstracts, those interested should contact the 
organization or publisher. Copies are not available from 
the Transportation Research Board. 


AIR TRANSPORTATION 


Methods for Prediction of the Influence of Ice on Aircraft Flying 
Characteristics. M. |ngelman-Sundberg and others. Swedish- 
Soviet Working Group on Scientific-Technical Cooperation in 
the Field of Flight Safety, 1977, 44 pp.; available Ministry of 
Civil Aviation of the USSR (Leningradsky Prospect 37, Mos- 
cow A-167), Swedish Board of Civil Aviation (161 89 
Bromma), International Civil Aviation Organization (1080 
University Street, Montreal 101, Quebec, Canada). TRIS 
178523. 

A three-stage predictive method for determining the effect of ice 

on aircraft flight characteristics is proposed: (a) determination of 

ice-deposit shapes and sizes in simulated icing environment of the 
icing wind tunnel; (b) fabrication of ice imitators of these and 
conventional wind-tunnel testing of their aerodynamic effects, 
especially with two-dimensional techniques; and an application 
procedure of the two-dimensional data to the three-dimensional 
aircraft. The three stages are discussed and results are presented 
regarding tunnel force measurements and flight investigations. 

Conclusions are also presented regarding the methods used to 

predict the influence of ice and the aerodynamic effects of wing 

icing. 


LED Numeric Display for the Aircraft Cockpit. R. N. Tyte and 
others. Society for Information Display Proceedings (Society 
for Information Display, 654 N. Sepulveda Boulevard, Los 
Angeles, CA 90049), Vol. 18, No. 2, 1977, pp. 198-202. 

Rilo 74826: 

This paper describes the construction and performance of an LED 

numeric display designed specifically for aircraft cockpit applica- 

tions. The display, which uses yellow or green LED chips, is a 

four-character seven-bar numeric that has 4-mm characters 


TRANSPORTATION 
RESEARCH 


mounted in a hermetically sealed package to meet full military 
device specifications. Legibility studies are reported for this 
display in ambient illuminations up to 100 kIx, using various 
commercially available contrast-enhancement filters. The results 
show that the display is completely legible in the highest illumi- 
nation at a relatively modest level of power consumption. 


Human Respiratory Consideration for Civil Transport Aircraft 
System. E. B. McFadden, Office of Aviation Medicine, Fed- 
eral Aviation Administration, U.S. Department of Transpor- 
tation (400 Seventh Street, S.W., Washington, DC 20590), 
FAA-AM-78-9, March 1978, 21 pp.; available National Tech- 
nical Information Service (Springfield, VA 22161). TRIS 
175988. 

This report is intended to acquaint personnel involved in the de- 

sign, inspection, and maintenance of civil transport oxygen sys- 

tems with the human respiratory requirements and oxygen sys- 
tem design considerations necessary to effect an interface and 
provide acceptable high-altitude life support. Simplified expla- 
nations and language that should be understandable by lay and 
semiprofessional engineering personnel are used; references are 
given to sources of more detailed information. The oxygen sys- 
tem designer is directed to applicable federal aviation regulations 
pertaining to oxygen systems and, where regulatory guidance 
does not exist, the reader is directed to applicable practices, 
standards, and information reports of the oxygen equipment 
industry. 


BIKEWAYS 


Cyclists Get Their Own Way in Bedford. P. Snelson. Surveyor— 
Public Authority Technology (IPC Building and Control Jour- 
nals Limited, Surrey House, 1 Throwley Way, Sutton, Surrey, 
England), Vol. 150, No. 4457, Nov. 1977, pp. 15-16. TRIS 
179181. 

The author describes the cycle network envisaged by the Bedford 

urban transportation study, which proposed 24 km of bicycle or 

pedestrian track, 15 km of cycle priority routes, and 19 signal 
controlled crossings. The need for the system was proved by 
analysis of home interview survey data (figures are given). Vari- 
ous types of cycle priority routes are examined and interaction 
with pedestrians and buses is briefly discussed. The use of signal 
controlled crossings is explained and details are given of track 
widths, construction, lighting, and carriageway marking. Recom- 
mendations are made for the provision of parking, and areas for 
further investigation are outlined. 


CONSTRUCTION MATERIALS AND PRACTICES 


Use of Waste Materials and By-Products in Road Construction. 
Road Research Group, Organization for Economic Coopera- 
tion and Development (2 rue André Pascal, Paris USES, 
France), 1977, 168 pp. TRIS 179179. 

This report is presented in four sections. Section A contains 

general considerations regarding the use of the materials and 

puts forward arguments for and against their use. Section B 

includes a general inventory of the materials as used in member 

countries for road construction, and a general framework for 


materials testing is proposed. Section C discusses in detail more 
that 20 major types of waste or by-products, their origin or pro- 
duction, their main characteristics, their present or potential 
uses, and, if required, the research needed to promote or de- 
velop their use. Section D gives an overall review of the eco- 
nomic, environmental, and energy considerations and highlights 
the group's conclusions and recommendations regarding the use 
of the various materials examined in section C. ; 


Compression Laps of Reinforcement in Concrete Columns. P. D. 
Arthur and J. W. Cairns. Structural Engineer (Institution of 
Structural Engineers, 11 Upper Belgrave Street, London 
SW1X 8BH, England), Vol. 56B, No. 1, March 1978, pp. 
9-12. TRIS 179186. 

This paper compares the commonly used design rules for com- 

pression laps in reinforced concrete columns with the results of 

research carried out recently at the University of Glasgow. The 
research showed that both end bearing and bond contribute to 
the total strength of the joint and that these both exert bursting 
forces on the surrounding concrete. The strength of the con- 
crete, the area of the ribs, and the amount and arrangement of 
the links were all found to have an effect on the required lap 
length. A review of existing codes of practice shows wide dif- 
ferences in requirements; some, including the current British 
code, do not appear to provide the same factor of safety as is 
required in other aspects of design. Suggestions are given for 
improvements in detailing that could rectify this situation. 


Assessment of Fire-Damaged Concrete Structures and Repair by 
Gunite. Concrete Society Technical Report, Concrete Society 
(Terminal House, Grosvenor Gardens, London SW1W OAJ), 
Rept. No. 15, May 1978, 28 pp.; available Publication Sales 
Unit, Cement and Concrete Association (Wexham Springs, 
Slough SL3 6PL, Berkshire, England). TRIS 178864. 

Concrete structures are generally capable of being reinstated 

after a fire, even a severe one. The report summarizes the phi- 

losophy and procedures to be adopted in assessing the damage 
done to columns, beams, and slabs of reinforced or prestressed 
concrete and categorizes degrees of damage into four classes. 

It describes the design and execution of the repairs necessary 

on the basis of such assessment, especially by guniting to restore 

the structure so that it will fulfill its original performance re- 

quirements, including fire resistance. 


DESIGN OF VEHICLES 


Not Just a Pretty Face: A New Design of a Small Coach. 
J. Fielder. Coaching Journal and Bus Review (Travel and 
Transport Ltd., 122 Newgate Street, London, England), 
Vol. 46, No. 4, Feb. 1978, pp. 37-39. TRIS 179178. 
The author suggests that, due to its unique ultramodern styling, 
the Bedford Reebur 17-seat coach has set a new image for a 
vehicle of this capacity mounted on a light van chassis. This 
coach is based on a Bedford cf340 van chassis with a 3.2 m 
wheelbase, supplied to the bodybuilder Reeve Burgess Ltd., 
in chassis/cow! form. A brief specification of the coach is 
given, together with details of the all-metal body and interior 
arrangements, illustrated by photographs. A series of tests is 
described involving a test coach loaded as if it carried 17 pas- 
sengers. With the driver and an observer, the load amounted 
to 1206 kg, and performance figures were obtained under bcth 
motorway and rural road conditions. In spite of adverse weather 
conditions, the four-cylinder, overhead camshaft diesel engine 
of 2.062-L capacity returned overall gasoline consumption figures 
of 29.1 miles/gal. 


ENERGY 
Investigation of the Variability of Gasoline Consumption Among 


States. D. L. Greene. Energy Division, Oak Ridge National 
Laboratory (Oak Ridge, TN 37830), April 1978, 51 pp.; avail- 


able National Technical Information Service (Springfield, VA 
22161), ORNL-5391, paper copy $5.25, microfiche $3.00. 
TRIS 179168. 
This study is an investigation of the determinants of average an- 
nual highway gasoline consumption per household and per ve- 
hicle at the state level. A series of gasoline consumption rates 
is documented that ranges from lows of 588.7 gal/vehicle (Penn- 
sylvania) and 864.5 gal/household (New York) up to 900.0 
gal/vehicle (Arkansas) and 2222.0 gal/household (Wyoming). 
A two-stage modeling approach was used that first estimates a 
demand equation by using key socioeconomic variables. The 
demand equation, which is based on a time series (1966 through 
1975) of cross-sectional data, also produces quantitive estimates 
of state-specific deviations from predicted consumption levels. 
In the second stage, these state-specific effects are regressed 
against a set of explanatory variables that describe such state 
characteristics as spatial structure, climate, and employment 
in agriculture. State household gasoline-consumption rates 
were found to be negatively related to population density, 
urbanization, agricultural employment, severe winter weather, 
and small-car share of the vehicle fleet. They were positively 
related to the percentage of the population that is of working 
age and to the level of tourist activity. 


Passenger Car Fuel Conservation. P. J. Claffey. PJ Claffey, Con- 
sulting Engineer (26 Grant Street, Potsdam, NY 13676), Jan. 
1977, 235 pp.; available National Technical Information Ser- 
vice (Springfield, VA 22161), PB 265369. TRIS 154051. 

Measurements of passenger automobile fuel consumption were 

made for a variety of conditions to determine how vehicle care 

and driver behavior can reduce fuel consumption. These mea- 
surements included fuel consumption for (a) 22 recent-model 
automobiles selected at random before tune-up and again after 
tune-up, (b) 1 automobile equipped first with bias-ply tires and 
then with radial tires, (c) 2 different automobiles operated by 

95 drivers, (d) 1 automobile making first cold starts and then 

hot starts, and (e) 1 automobile at various rates of acceleration 

and deceleration. The findings of the study include the follow- 
ing: (a) tune-ups do not improve fuel conservation unless there 
is some definite fuel-wasting malfunction in the car, (b) radial 

tires reduce automobile fuel consumption by approximately 7 

percent for the same tire inflation pressure, and (c) fuel con- 

sumption varies strikingly among drivers; those who accelerate 
from stop at an even rate get the best rates of fuel consumption. 


Energy Use and Conservation in Highway Construction and 
Maintenance. W. J. Halstead. Virginia Highway and Trans- 
portation Research Council (P.O. Box 3817, University Sta- 
tion, Charlottesville, VA 22903), VHTRC 78-R42, March 
1978, 53 pp. TRIS 179170. 

This report reviews the options available to the highway engineer 

for the conservation of energy in highway construction and main- 

tenance with respect to binding agents; quality standards and 
quality control; aggregates and other materials; earthwork and 
existing preparation; use of waste materials, by-products, and 
recycled products; production and construction techniques; and 

the possibility of new products and procedures beyond 1985. 

Opportunities for energy saving in highway construction are 

given. Estimates of the amount of energy required to construct 

a rigid pavement and a flexible pavement using typical Virginia 

specifications are included. 


ENVIRONMENT 


Action Plan for Social, Economic, and Environmental Effects of 
Highways. Louisiana Department of Highways (P.O. Box 
44245, Capitol Station, Baton Rouge, LA 70804), Nov. 1976, 
$6508 minions Quis 7- 

This report describes the organization and procedures to be used 

by the Louisiana Department of Highways (now the Department 

of Transportation and Development) in planning and developing 
highways to ensure that adequate consideration is given to pos- 
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sible social, economic, and environmental effects of highways; 
that these considerations enter into the decision-making process 
early in the planning process so that special studies, if needed, 
can be made in time to be used realistically to consider a wide 
range of alternative solutions to transportation problems; and 
that the final decision in each system or project is made in the 
best overall public interest. A process approach is described 
without detailing specific work activities or methodologies that 
are subject to change with the state of the art. The action plan 
explains how the department intends to address the problem of 
resolving potential conflicts between specific social, economic, 
and environmental concerns and the need for effective highway 
transportation services. 


TASSIM: A Transportation and Air Shed Simulation Model, 
Volume 1: Case Study of the Boston Region. G. K. Ingram 


and G. R. Fauth. Department of City and Regional Planning, 


Harvard University (Cambridge, MA 02138), May 1974, 99 

pp. TRIS 179176. 
This report is the first of two volumes that describe the TASSIM 
model. The model can simulate concentrations of carbon mon- 
oxide, hydrocarbons, oxides of nitrogen, sulfur dioxide, and 
particulate matter in as many as 200 distinct zones within a 
metropolitan area. This volume is a case study of alternative 
air quality improvement policies in the Boston Air Quality 
Control Region; it is based on simulation runs of the TASSIM 
model. The simulations support certain conclusions about the 
effectiveness of the policies in Boston and are summarized in 
this report. It is noted that estimating the costs of some of the 
policies suggested can be extremely difficult. In order to investi- 
gate their cost effectiveness, order-of-magnitude costs for several 
of the policies have been developed. Analyzing both policy 
costs and policy impacts shows that extending the transit system 
is not a cost-effective policy for improving air quality in the 
Boston region. 


HIGHWAY TRANSPORTATION 


Car Rear Impacts and the Need for Headrests. Journal of the 
Institute of Automotive Engineer Assessors (Institute of 
Automotive Engineer Assessors, 1 Birdcage Walk, London 
SW1 H9JJ, England), Vol. 13, Aug. 1978, pp. 8-9. TRIS 
179187. 

A discussion is presented of evidence issued by the U.K. Trans- 

port and Road Research Laboratory (TRRL) on the frequency 

of automobile rear impacts and resulting whiplash neck injuries. 

Investigations carried out by the TRRL crash injury team sug- 

gest that passengers in the rear seat may not often suffer neck 

whiplash; their injuries mostly result from structural collapse of 
the rear of the vehicle. Among slight injuries, whiplash seems to 
be common. Most experts consider that headrests, high seat 
backs, and so on are the means by which whiplash injuries may 
be prevented. The headrest must be sufficiently stiff and yet be 
padded; it must also stop the head in angled rear impacts. This 
conflicts with the need for the driver to have a good field of view 
from his interior mirror and for passengers in the rear seat to see 


forward. A comparison of the costs of headrests and the economic 


benefits due to preventing whiplash neck injury suggests that 
the additional costs of fitting two extented seat backs or head- 
rests would have to be about £1 for costs to balance benefits. 


Forces on a Sign Gantry in Normally Directed Winds. J. S. 
Hayes. Bridge Construction Division, Structures Department, 
Transport and Road Research Laboratory (Old Wokingham 
Road, Crowthorne, Berkshire RG11 6AU, England), LR 280, 
1978, 32 pp. TRIS 178607. 

In order to check wind tunnel findings on the drag coefficient, a 

full-scale motorway sign gantry was instrumented with strain 

gauges, anemometers, and a wind vane. Data were recorded on 
seven occasions; the wind was normal to the structure on all but 
one occasion. Strains normalized to a wind speed of 10 m/s and 


also averaged for each experiment were substituted in expressions 
that had been evolved for the drag coefficient. The resulting fig- 
ure of 1.86 was significantly above the smooth-flow wind tunnel 
value of 1.6 and was due probably to the effect of turbulence in 
atmospheric flow. Strain and wind-speed spectral densities were 
also calculated; they showed the natural frequency of the struc- 
ture to be 2.49 Hz and were used to determine values of aero- 
dynamic admittance. These were found to be similar to the 
admittances of flat plates and are discussed in relation to the 
standard deviations of strain, pressure, and wind speed. A de- 
tailed comparison of the results with the gust factor in BS 5400 
indicated that the wind loading clauses in this new code are ap- 
plicable to sign gantries. A simple rule is thus proposed for use 
in estimating the design wind pressure on a sign gantry in nor- 
mally directed winds. 


Restraint of the Automobile in American Residential Neighbor- 
hoods. H. J. Simkowitz and others. Transportation Systems 
Center, U.S. Department of Transportation (Cambridge, MA 
02142). Presented at the Meeting of the Group of Experts 
on Traffic Policies to Improve the Urban Environment, Or- 
ganization for Economic Cooperation and Development 
(Paris, France), April 1978, 57 pp. TRIS 179166. 

Two techniques for restraining the use of the automobile have 

recently become popular in the United States: residential park- 

ing permit programs and traffic restraint devices. While both of 
these approaches are aimed at restraining the use of the auto- 
mobile in residential areas, they have little in common in ap- 
pearances or specific purposes. The residential parking permit 
programs use a licensing technique to prevent nonresidents 

from coming into an area and parking their cars, while the traffic 

restraint programs use physical devices to prevent traffic from 

passing through an area or minimizing it. The first half of the 
paper discusses parking policies in residential neighborhoods. 

The causes of the parking problem, the effects it has on the 

neighborhood and its residents, and the potential solutions are 

discussed. A summary of parking policies in 40 communities 

is also included. The second half of the paper is devoted to the 

use of traffic restraint devices in residential neighborhoods. The 

problem of through traffic and its negative effects on a residen- 

tial neighborhood are discussed, as are issues related to their im- 

plementation and effectiveness. Traffic restraint devices that are 

being used in the United States are described and traffic restraint 
devices in 37 communities are summarized. Case studies are 
given for Berkeley, California, and Seattle, Washington. 


Signalized Intersections: Capacity Guide. Australian Road Re- 
search Board (500 Burwood Highway, Vermont South, 
Victoria 3133, Australia), ARR No. 79, April 1978, 26 pp. 
WRIS1791 72: 

Methods are given for estimating the capacities and operating 

characteristics of signalized intersections. Saturation flows, i.e., 

the rates at which vehicles can cross the stop line during the 

period that a green signal is showing, are calculated in terms of 
the number and types of lanes. Saturation flows are expressed 
in terms of through-car units per hour of green. Adjustments 
are given for use of curb lanes, lane width, gradient, parking, 
and the effect of trams. The y value for any approach or move- 
ment is the ratio of the arrival flow to the saturation flow for 
that approach or movement. I|t is recommended that the sum 
of y values for an intersection should not exceed 0.7, where the 
sum of y values must contain one and only one y value for each 
phase in the cycle. Numerical examples are given to illustrate 
each type of calculation. A method of measuring saturation 
flows is described in the appendix. 


Setting CAPS in Poole: Computerized Automatic Parking 
System. Surveyor-Public Authority Technology (IPC Build- 
ing and Control Journals Limited, Surrey House, 1 Throwley 
Way, Sutton, Surrey, England), Vol. 151, No. 4468, Jan. 
1978, pp. 13-16. TRIS 179182. 

An account is given of a microprocessor computerized automatic 


parking system (CAPS) that is available in various versions, all of 
which use a common computer board, interface board, and 
power supply. Facilities include pay-on-foot or pay-from-vehicle 
systems, change-giving capacity, and ability to accept excess- 
charge payments as well as operation of barriers. Complex tariff 
structures may be imposed and stored in the computer. Field 
trials carried out in two Poole car parks are described, and the 
advantages of CAPS are discussed. 


Relationship Between the Removal of Traffic Signals and Inter- 
section Accidents. L. G. Neudorff. Transportation Engineer- 
ing (Institute of Transportation Engineers, 1815 North Fort 
Myer Drive, Suite 905, Arlington, VA 22209), Vol. 48, No. 3, 
March 1978, pp. 16-20. TRIS 176771. 

This report examines the before-and-after accident history at five 

intersections in Terre Haute, Indiana, where traffic signals were 

replaced with stop signs. Two- and four-way stop controls were 
installed, and hourly volume counts and detailed accident data 
were obtained. After the traffic control signals were removed 
from these intersections, the number of accidents generally de- 
creased. The change in the composition of accidents at the 
intersections that were converted to two- and four-way stop 
control is described. From this study, it cannot be concluded 
that there will be a significant decrease in accidents at low- 
volume signalized intersections if the signals are removed. It can 
be said, however, that there will not be a significant increase in 
the number of accidents. 


PUBLIC URBAN TRANSPORTATION 


Los Angeles Downtown People Mover. Los Angeles Community 
Redevelopment Agency (727 West Seventh Street, Suite 400, 
Los Angeles, CA 90017), Dec. 1977, 17 pp. TRIS 174441. 

Joint development within the context of the Los Angeles Down- 

town People Mover (DPM) refers to the physical integration of 

transit service and adjacent land-use developments. Joint devel- 
opment strategies offer several benefits. They can ensure both 
good access to new developments and more efficient use of tran- 
sit systems. They can increase the opportunities for improved 
station design; they can capture resulting increases in land value 
and channel these financial gains for use in financing transit 
services. These joint development benefits, it is noted, depend on 
several factors: Station location should be within economically 
healthy areas, there should be sufficient land area to achieve joint 
development strategies, and there is an advantage to the simul- 
taneous design of transit service and site development. The Los 

Angeles DPM satisfies these major conditions and, in addition, 

introduces further joint development strategies by strategic loca- 

tion and linkage of off-site parking with new developments. If 

it were operating today, the DPM would provide service to about 

1000 businesses within a 5-min walk of the proposed 11 stations. 

Joint development opportunities are significant not only because 

they can be achieved in downtown but because they can be repli- 

cated in other activity centers throughout the city. 


Equity: Testing and Achieving It in Mass Transit. D. B. McBrayer 
and D. M. Howard. Transit Journal (American Public Transit 
Association, 1100 17th Street, N.W., Washington, DC 20036), 
Vol. 4, No. 2, Spring 1978, pp. 63-72. TRIS 178713. 

A prototypical study was made of public transportation services 

within the greater St. Louis, Missouri, area from standpoints of 

adequacy and equity. At issue was whether the transit-dependent 
minority residents of the area were served adequately and as well 
as the remainder of the population. This paper describes the cri- 
teria and analyses employed in the study. The criteria investi- 
gated are those that are primarily design related (financial assis- 
tance, transit coverage, transferring, duration, frequency, fare, 
trip time, trip speed, accessibility) and those that are supply re- 
lated (accident exposure, crime exposure, vehicle loading, waiting 
facilities, predictability, bus age, equipment, bus cleanliness, 
public information). The analysis also investigated other factors, 
including ambient conditions that may contribute to or directly 


cause inequities or inadequacies, e.g., traffic conditions, crime, 
operating and maintenance facility limitations, physical location 
of facilities, and effects of ridership patterns. 


Auto Restricted Zone/Multi-User Vehicle System Study, Volume 
3: Auto Restricted Zones, Plans for Five Cities. W. S. Herald. 
Alan M. Voorhees and Associates, Inc. (McLean, VA 22101), 
UMTA-VA-06-0042-78-3, Dec. 1977, 245 pp.; available Na- 
tional Technical Information Service (Springfield, VA 22161). 
TRIS 178321. 

This volume documents designs for automobile-restricted zone 

(ARZ) demonstration programs for five selected cities: Boston; 

Burlington, Vermont; Providence, Rhode Island; Memphis; and 

Tucson. Plans were drawn up in response to the specific charac- 

teristics of a given city. These plans illustrate the adaptability 

of the ARZ concept to different conditions and support the 

conclusions that city size is not critical to ARZ success and that 

complete prohibition of traffic is not the only option. The em- 
phasis in these proposals is primarily on enhancement of existing 
automobile-restricted areas through improvement of public 
transit and extension of pedestrian malls. 


Transit Crime Study. C. R. Graf and A. W. Roberts. Bureau of 
Operations Research, Division of Research and Development, 
New Jersey Department of Transportation (1035 Parkway 
Avenue, Trenton, NJ 08625), 77-008-7890, July 1977, 105 
pp. TRIS 179175. 

This report presents statistical data and information on transit 

crime in the northeast region of New Jersey. Security systems 

and techniques are evaluated, and several possible counter- 
measures are proposed for the high-transit-crime locations 

in the region. A comparison of bus, commuter rail, and 

light-rail transit problems in the Newark area and those in 

other transit systems in the country indicates the need for 

an increase in transit security in Newark. Security systems or 

countermeasures that have been adopted by other agencies are 

presented. It was determined that two-way radio communication 
would serve the basic needs of bus and light-rail transit systems. 

Helicopter track patrols were found to be the best counter- 

measure for crime on commuter rail transportation. Comple- 

mentary programs include flashing hazard lights, the use of un- 
breakable materials, and community education seminars. Fund- 
ing priorities are established, and a discussion of activities neces- 
sary for evaluating the recommended security systems is included. 


Summary Report of the National Survey of Transportation- 
Handicapped People. Office of Transportation Planning, 
Management, and Demonstrations, Urban Mass Transpor- 
tation Administration, U.S. Department of Transportation 
(400 Seventh Street, S.W., Washington, DC 20590), June 
1978, 87 pp. TRIS 179171. 

The purpose of this summary report is to present an overview of 

the major findings from the National Survey of Transportation- 

Handicapped People in order to provide information for decision 

makers at all levels. The primary areas of data and information 

included in this summary are composition of the urban trans- 
portation-handicapped population, transportation barriers, latent 
travel demand, and transportation solutions for the transportation- 
handicapped population. A glossary of terms used throughout the 
report is provided in the appendix. 


A Manual for Planning and Implementing Priority Techniques for 
High-Occupancy Vehicles: Chief Executive Report. Public 
Technology, Inc. (1140 Connecticut Avenue, N.W., Washing- 
ton, DC 20036), July 1977, 31 pp. TRIS 167121. 

By giving preferential treatment to high-occupancy vehicles, local 

administrators and elected officials can encourage more efficient 

use of transportation resources by increasing the capacity of 
urban streets and highways at relatively low cost. The Urban 

Consortium, acting through Public Technology, Inc., has joined 

with the U.S. Department of Transportation to evaluate and 

document priority techniques for high-occupancy vehicles. Gen- 
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erally, it has been found that most priority techniques help move 
people more efficiently, are less costly than new and elaborate 
construction, can be implemented more quickly than most other 
solutions, are easily modified to meet changing conditions, and 
do not involve irreversible decisions or irrevocable resource 
commitments. Author. 


RAIL TRANSPORTATION 


St. Louis Railroad Gateway Terminal Restructuring Project: 
Phase 1. D. C. Lewis and others. CONSAD Research Corpo- 
ration (Pittsburgh, PA); Federal Railroad Administration, 
U.S. Department of Transportation (Washington, DC), Re- 
port FRA-OPPD-78-6, Dec. 1977, 236 pp.; available NTIS 
(Springfield, VA 22161), PB 278139/AS. TRIS 173472. 

Phase 1 of this project has been limited to the development and 

preliminary examination of a physical restructuring plan with 

order-of-magnitude costs. This physical restructuring plan for 
the St. Louis terminal area has been developed by a technical 
advisory committee (TAC) composed of representatives of the 

17 railroad companies operating in the St. Louis terminal. The 

TAC restructuring plan would provide for expansion of one 

classification yard, construction of a new classification yard, 

modification of an existing yard for industry support, construc- 
tion of a TOFC/COFC facility, and upgrading of the mainline 
corridor. Railroad bridge upgrading would be an option for 
further analysis. The restructuring plan would be refined through 
substantial additional analysis in Phase 2 of the project. The 
primary community impacts of the restructuring plan would be 
the release of approximately 800 acres of riverfront land for re- 
development and relocation of approximately 70 dwellings and 
commercial and institutional structures. FRA. 


Intermodal Management Information System: Phase II, Task 2, 
Interim Report. J. Peternick and others. Planning Research 
Corporation, Information Sciences Co. (McLean, VA 22101) 
and Federal Railroad Administration, U.S. Department of 
Transportation (Washington, DC 20590), FRA-OPPD-78-12, 
April 1978, 96 pp.; available National Technical Information 
Service (Springfield, VA 22161) PB 282 287/AS. TRIS 
179110. 

This report documents the results of the two major phase 2 tasks: 

(a) a state-of-the-art survey, including a literature review to de- 

termine the extent to which systems that directly support inter- 

modal services have been developed, and (b) a review and eval- 
uation of the functional and technical characteristics of an inter- 
modal management information system (IMIS) general design. 

Results from each task were synthesized to form a baseline sys- 

tem recommendation that concentrates on three critical areas 

for initial IMIS development: an intermodal equipment control 
system, an intermodal repetitive waybilling and rating system, 
and an intermodal profit analysis system. The cost-benefit anal- 
ysis of the proposed fully operational system shows the recom- 
mended baseline system is not only feasible but desirable and 
would provide long-term cost savings. In addition, the report 
addresses the use of a data-base management system (not recom- 
mended) and the use of a minicomputer programmed in a high- 
level language (recommended). A high degree of isolation from 
host teleprocessing and data bases is required to develop an 

IMIS that can interface with a majority of existing railroad 

systems. 


A Study of State Programs for Rail-Highway Grade Crossing Im- 
provements. J.B. Gertler. Transportation Systems Center 
(Cambridge, MA 02142) and Federal Railroad Administra- 
tion, U.S. Department of Transportation (Washington, DC 
20590), FRA-OPPD-78-7, Feb. 1978, 174 pp.; available 
National Technical Information Service (Springfield, VA 
PENS Ns Weal S lS TZ 

In response to a U.S. Department of Transportation study of 


rail-highway grade crossing safety in the United States, Congress 
passed the Highway Safety Act of 1973, which earmarked funds 
specifically for grade crossing improvements. This law requires 
the states to establish programs for identifying and implementing 
crossing improvement projects. The programs are discussed in 
terms of program initiation, project processing procedures, 
sources of funds, role of the regulatory agency, and maintenance 
of improved crossings. Descriptions of each state encompass 
grade crossing activity prior to 1973, the state's procedures, and 
types of improvements. The report also suggests some modifi- 
cations to the current federal program that might enhance its 
effectiveness. 


Evaluation of Railroad Lime Slurry Stabilization. J. R. Black- 
lock. Graduate Institute of Technology (Little Rock, AR © 
72203) and Federal Railroad Administration, U.S. Depart- 
ment of Transportation (Washington, DC 20590), FRA/ORD- 
78/09, June 1978, 178 pp.; available National Technical In- 
formation Service (Springfield, VA 22161). TRIS 179119. 

This report describes a multifaceted investigation into the appli- 

cation of lime slurry pressure injection (LSPI) to stabilize and 

improve railroad roadbeds. Areas discussed include the current 
state of lime-injection technology, soil exploration and testing 
related to the use of LSPI, costs of roadbed stabilization by the 

LSPI method, environmental aspects of the use of LSPI, and 

initial applications of finite element analysis to the track-roadbed 

structure. In addition, summaries are included for two types of 
ancillary reports: those resulting from case studies of several 
specific lime-injection projects and those describing independent 
research work involving either the lime-soil combination or 
finite-element analysis of the track-roadbed structure. 


Rail Systems Diagram. Interstate Commerce Commission (12th 
Street and Constitution Avenue, N.W., Washington, DC 
20423), Sept. 1977, 40 pp. and 41 maps. TRIS 167576. 

The Regional Rail Reorganization Act of 1973 and the Railroad 

Revitalization and Regulatory Reform Act of 1976 have fos- 

tered a coordinated federal, state, and local effort to develop 

alternatives to railroad abandonments or discontinuances of 

rail service. This package of maps, printouts, and statistical sum- 

maries is intended to enhance the planning required by the 1976 

act by presenting a composite overview of the present and future 

rail systems within the individual states. Those lines that carriers 
may seek to abandon in the future, those for which abandon- 
ment may be sought within 3 years, and those for which aban- 
donment applications are pending are color coded so that 
planners can evaluate and assess the viability of light-density 
lines. 


SOILS AND GEOLOGY 


Computerized Analysis of Stress-Strain Consolidation Data. E. G. 


McNutty. Division of Research, Kentucky Department of 

Transportation (533 South Limestone Street, Lexington, KY 

40508), March 1977, 31 pp. TRIS 164009. 
A computerized, mathematical algorithm is described and pre- 
sented for analyzing the semilogarithmic stress-strain (time- 
independent) properties of standard, controlled-gradient, and 
controlled-rate-of-strain consolidation tests. This algorithm is an 
automation of manual graphical procedures currently used in 
engineering practice to obtain stress-strain information necessary 
for use in time-independent settlement analysis. The Casagrande 
and Schmertmann constructions are analytically represented to de- 
termine the preconsolidation stress and the in situ, compressi- 
bility coefficients of compression and expansion. Values for each 
of these parameters range between a probable and minimum value. 
The point of maximum curvature is determined for the Casa- 
grande construction by use of the mathematical definition of the 
radius of curvature or by the analytical representation of a newly 
proposed graphical approach. The location of the point of max- 


imum curvature has been found to depend on the arithmetic scale 
factors used for the horizontal and vertical directions in the semi- 
logarithmic representation of the consolidation curves. The 
mathematical algorithm is written in FORTRAN IV for use with 
the IBM 370/165 computer and the Calcomp 663 drum plotter. 
The computer program has proved effective in the reduction and 
analysis of stress-strain data from more than 40 controlled and 30 
strandard consolidation tests. Author. 


Estimating Foundation Settlements in Sand From Plate-Bearing 
Tests. R.H. G. Parry. Geotechnique (Institute of Civil Engi- 
neers, 1-7 Great George Street, Westminister, London SW1P 
SAA, England), Vol. 28, No. 1, March 1978, pp. 107-118. 
TRIS 179183. 

The use of a single extrapolation formula is shown to be inade- 

quate in calculating foundation settlements in sand from test 

plate results. Any such extrapolation must take soil conditions 
into account. Four distinct soil conditions have been assumed 
and settlement ratios calculated as a function of foundation 
width by elastic methods and by a method based on assumed 
penetration test values. The range of settlement ratios calcu- 
lated by these methods is shown to agree with published field 
values. The influences of water table and foundation excava- 
tion on settlement ratios are also examined. 


Revegetating Silt Cutbanks for Erosion Control. H. E. Londagin 
and F. H. Harding. Alaska Department of Transportation and 
Public Facilities (South Alaska Central Region, P.O. Box 507, 
Valdez, AK 99686), Final Report, FHWA-AK-77-2, Aug. 
1977, 49 pp.; available National Technical Information Ser- 
vice (Springfield, VA 22161). TRIS 172142. 

Field experiments were conducted at various locations in the 

south central region of Alaska in order to evaluate the adapt- 

ability of plant species, methods, materials, and equipment for 
establishing a grass cover on silted back-slope soils. The field 
experiments consisted of replicated tests of fertilizer rates, seed- 
ing rates, species adaptation, asphalt emulsion, and mulches. The 
tests included the major erodible glacier-silted soils that are en- 
countered in the interior of Alaska. All of the test sites’ soils 
were laboratory tested before any work began; the results varied 
from 6.4 to 8.2. None of the test sites’ silts were acid. The tests 
showed the importance of refertilization and the use of mulch 
materials. Wood excelsior mulch with asphalt emulsion proved 
to be the most effective mulch for fast sod formation by pro- 
viding the best combination of microenvironment and slope 
protection from erosion. Author. 


Segregation Freezing the Cause of Suction Force for Ice Lens 
Formation. S. Takagi. (Cold Regions Research and Engi- 
neering Laboratory, U.S. Department of the Army, P.O. 

Box 282, Hanover, NH 03755), CRREL Rept. 78-6, April 
1978, 13 pp. TRIS 179167. 

The segregation freezing mechanism is proposed to explain the 

generation of the suction force that draws pore water up to the 

freezing surface of a growing ice lens; the concept for describing 
the ice lens formation is based on the theory of simultaneous 
flows of heat and water. The segregation freezing mechanism is 
explained, and the analysis of the formation of the ice lens is 
detailed. In this analysis, heat conduction is solved by Portnov’s 
method, followed by resolution of the unsaturated water flow 

in the unfrozen zone. The flux of water entering the freezing 

point is then calculated. This is followed by solving the double 
heat transfer convected by the water flow and conducted through 
the soil mass, by using the segregation freezing temperature as 
one of the boundary conditions. The thermal conductivity and 
heat content in the duplicate heat transfer equation is evaluated 
by use of the water content distribution. The solution of the 
duplicate heat transfer enables the calculation of the tempera- 
ture gradient at the segregation freezing front as a function of 
the surcharge and the boundary water content value. The en- 
ergy balance equations at the segregation freezing front are then 
used. The ice lens growth rate and the two temperature gradient 


equations previously formulated at both sides of the freezing 
front are substituted into the energy balance equation. The 
selection rule is given by the expression of the frost-heaving 
pressure: if it is zero or positive, segregation freezing begins; 

if it is negative, in situ freezing begins. Equations and compu- 
tations relating to the heat conduction in the nascent ice layer, 
water flow in the unfrozen soil, heat transfer in the unfrozen 
soil, and energy balance at the segregation freezing front are 
detailed. 


Development of Durability Tests for Shales in Embankments 
and Swamp Backfills. P. P. Hudec. Research and Develop- 
ment Division, Ontario Ministry of Transportation and 
Communications (Downsview, Ontario M3M 1J8, Canada), 
April 1978, 51 pp. TRIS 178857. 

A total of 43 samples was collected from all exposed shale units 

in Ontario. Fresh road cuts or quarry faces were sampled where 

possible; however, some samples represent weathered outcrops. 

The shale samples were subjected to some modified standard 

tests as well as newly devised tests. The tests included the freeze- 

thaw test, Franklin slake durability test, wet-dry deterioration 
test, modified rate of slaking test, water adsorption test, dielec- 
tric heating test, abrasion loss test, and dry bulk density determi- 
nation. The results of the various tests were compared by using 
statistical methods of regression and correlation to determine 
which tests gave the most comparable and reproducible results. 

Statistical methods were also used to arrive at classification 

limits in the various tests for the following shale types: rocklike, 

low loss, intermediate loss, and high loss. The Franklin slake 
durability test and wet-dry deterioration test were found to give 
similar results, and either is recommended for determination of 
slake durability where the shale is used for embankment or 
swamp-fill purposes. In addition, the freeze-thaw test is recom- 
mended for shales used within the frost zone. Other tests can 
be used as umpire tests as needed. 


Methods for Reducing Undrained Shear Strength of Soft Clay. 

K. V. Helenelund. Swedish Geotechnical Institute (Kack, 

Linkoping S-581 01, Sweden), 1977, 59 pp. TRIS 173936. 
Observations from failures of slopes and embankments and from 
loading tests show that the shear strength measured in field vane 
tests and fall-cone tests in organic and plastic clay has to be re- 
duced to make it correspond to the real shear strength of the 
clay. |!n Sweden a gradual shear strength reduction has been 
made on the basis of the cone liquid limit as soon as this exceeds 
80 percent. In recent years, several new methods have been pro- 
posed to determine the shear strength reduction. Some observa- 
tions indicate that the reduction used today has been insufficient 
in certain cases. A comparison between different reduction 
methods and the corresponding risks of failure has therefore been 
made. The risk of failure has been analyzed according to the 
scatter of the case records used by Bjerrum for deduction of his 
reduction factor and also according to the variations of the ratio 
of vane shear strength and effective overburden pressure in dif- 
ferent types of clay. Author. 


Lime Stabilization for New Zealand Roads. R. J. Dunlop. Road 
Research Unit, National Roads Board (P.O. Box 12-041, 
Wellington, New Zealand), RRU Technical Recommendation 
TR/2, 1977. TRIS 173079. 

The purpose of lime stabilization, lime sources, and soil suit- 

ability for lime stabilization are discussed, and a project feasi- 

bility study procedure designed to determine whether lime 
stabilization is economically suited to a particular situation is 
suggested. Laboratory testing, mix design, and pavement design 
that show how the lime-stabilized layer may be incorporated 
into the pavement in the most economical way are described. 

Stabilization construction is comprehensively covered, and qual- 

ity control measures are reviewed. Agricultural lime, quicklime 

or burnt lime, and hydrated or slaked lime are considered, and 
the reaction mechanism and physical characteristics of the lime- 
soil system are described. The degree of reaction with different 
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soils (clay, organic, volcanic sulphate soil, pozzolanic materials, 
and so on) is discussed. Recommended laboratory testing and 
durability testing are described, and comments are made on 
pavement repair. 


The LR90 Frost-Heave Test: Interim Specification for Use With 
Granular Materials. Materials Division, Scottish Branch, 
Highway Department, U.K. Transport and Road Research 
Laboratory (Old Wokingham Road, Crowthorne, Berkshire 
RG 11 6 AU, England), LR 318, 1970, 12 pp. TRIS 173905. 

The TRRL Frost-Heave Test described in LR9O is nominated by 

the Department of Transport Specification for Road and Bridge 

Works as the test to establish the degree of frost susceptibility of 

unbound subbase and base materials. The description given in 

LR90 does not contain sufficient detail for the test to be car- 

ried out in astandardized manner with granular materials. This 

report therefore contains an explanation of the basis of the test 
procedure and a detailed specification for carrying it out. Author. 


WATER TRANSPORTATION 


System Aspect of Ocean Thermal Energy Conversion. R. H. 
Douglass, Jr., and P. J. Bakstad. Journal of Hydronautics 
(American Institute of Aeronautics and Astronautics, 1290 
Avenue of the Americas, New York, NY 10019), Vol. 12, 
No. 1, Jan. 1978, pp. 18-23. TRIS 172108. 

Solar energy conversion using an ocean-driven heat engine occu- 

pies a special place on the systems engineering horizon. In addi- 

tion to the concept’s proven technical feasibility, conditions in 
the field of ocean thermal energy conversion (OTEC) research 
are such that systems innovations can be readily and profitably 
implemented. A team synthesized a baseline design for an 

OTEC plant with an output of 100 MW and an initial cost of 

$2100/kW delivered at the busbar, a cost that could be reduced 

considerably through the application of new technology and 
proposed refinements in baseline subsystems. It has been pro- 
jected that a cost per kilowatt of $1100 for a functioning OTEC 
plant could be realized within the next two decades if a vigorous 
research and development program is carried out. 


Platelet Power: A New Approach to Protection Against Rust. 
Shipcare International (Intec Press Ltd, 3 Station Parade, 
Whyteleafe, Surrey, England), Vol. 9, July 1977, 2 pp.; 
available British Ship Research Association (Wallsend Re- 
search Station, Wallsend, Northumberland, England). 
TRIS 170914. 

A new method intended to economically and effectively con- 

trol corrosion of the upper areas of permanent ballast tanks in 

large tankers is described. The active corrosion-preventive 
material in this method is a rust-retarding sulphonate that has 
long been used in lubricating and instrument oils. What is new 
is the patented method of keeping the sulphonate active, avail- 
able, and in contact with the metal surface to be protected. 


New Vacuum Sewage System by IFO Wartsila. Shipbuilding 
and Marine Engineering International (Whitehall Technical 
Press Ltd, 29 Palace Street, Westminister, London SW1, 
England), Vol. 99, No. 1204, Dec. 1976, pp. 684-686; 
available Engineering Societies Library (845 East 47th 
Street, New York, NY 10017). TRIS 168298. 

In a vacuum system, water closets and other sanitary fittings are 

connected to a piping system, which is maintained under par- 

tial vacuum through valves that are normally kept closed. The 
vacuum is generated by one of several vacuum pumps situated 
at the outlet end of the system. Since the amount of water 


used is only 1.2 L/flushing, the vacuum system achieves a 
significant saving in water consumption. The vacuum system 
can be connected by a special discharge unit to any receptacle 
under atmospheric pressure. The holding tank can be freely 
designed with regard to the available space, or an existing 
space in the ship’s structure may be used as an integral holding 
tank. The discharge from the holding tank can be connected 
to a sewage treatment plant if the intended route of the vessel 
is mainly in areas where discharge of untreated sewage is not 
permitted. In this case a vacuum tank is unnecessary anda 
special discharge unit would be provided. Because of the re- 
duction in the volume of the sewage, the treatment plant need 
not be overdimensioned to cope with an unnecessary amount 
of diluted waste water. 


New Automated Fabrication and Building Dock at Uddeval- 
lavarvet. Motor Ship (Engineering, Chemical and Marine 
Press Ltd, 33-39 Bowling Green Lane, London EC1P 
1AH, England), Vol. 58, July 1977, 3 pp.; available British 
Ship Research Association (Wallsend Research Station, 
Wallsend, Northumberland, England). TRIS 168326. 

The new and highly automated Uddevalla Shipyard is now in 

operation. The main features of this state-owned Swedish 

yard are its 400-m by 100-m building dock and the fabrication 
hall. The dock is suitable for ships of up to 650 000 dwt and 
could be extended for building ships of up to 750 000 dwt. 

There is also a new Conventional building berth of 250 000 dwt 

capacity alongside the building dock; it has its own jib cranes, 

which can be transferred along rail tracts to the building dock. 

In the fabrication hall, the plate and profile materials go 

through their respective treatment and production lines be- 

fore they meet at the ESAB-HEBE profile-mounter. When 
fabrication is completed, the hull sections are taken to the 
building dock or berth, or to storage, by self-propelled low- 
loader transporters of various capacities up to 400 tonnes. 

The article gives further information on these production 

and transportation arrangements, and includes a flow diagram 

of the steel-working plant and a description of the ultra- 

heavy-lift transportation systems for lifting and moving sub- 
assemblies during production and for jacking up the completed 
sections for loading on the low loaders. 


Passenger Ferry Terminals on San Francisco Bay. G. P. Rexrode. 
American Society of Civil Engineers (345 East 47th Street, 
New York, NY 10017), 1977. TRIS 170795. 

Three new passenger ferryboats are plying the waters of San 

Francisco Bay to provide high-speed commuter service between 

San Francisco and the North Bay communities in Marin County. 

In addition, two new passenger ferry terminals have been devel- 

oped and supplement an existing facility. The Larkspur Ferry 

Terminal Project in Central Marin County consisted of dredg- 

ing a 2-mile navigation channel, constructing pile-supported 

structures and vessel-docking facilities, erecting an 18 000-ft2 
terminal space frame, and developing a 1000-automobile parking 
lot. The San Francisco Ferry Terminal Project is currently un- 
der construction for downtown San Francisco. The district’s 
third terminal facility is located in Sausalito in southern Marin 

County. Both new terminals are designed and constructed in 

conformance with both regional environmental and conserva- 

tion regulations and seismic and public safety provisions. As 

a mitigating measure for dredging the Larkspur navigation 

channel, various environmental and water quality agencies re- 

quired that land disposal operations be used for portions of the 
spoils. In addition, a 5-year marsh restoration program is under 
way to restore 125 acres of previously diked land to a tidal 
marsh condition. 
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